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General Soil Map 


The general soil map, which is the color map preceding the detailed soil maps, shows the survey area 
divided into groups of associated soils called general soil map units. This map is useful in planning the 
use and management of large areas. 


To find information about your area of interest, locate that area on the map, identify the name of the 
map unit in the area on the color-coded map legend, then refer to the section General Soil Map Units 
for a general description of the soils in your area. 

Detailed Soil Maps 


The detailed soil maps follow the general soil map. These maps can 
be useful in planning the use and management of small areas. 


To find information about 
your area of interest, 
locate that area on the 
Index to Map Sheets, 
which precedes the soil 
maps. Note the number of 
the map sheet, and turn to 
that sheet. 
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INDEX TO MAP SHEETS 


Locate your area of 
interest on the map 
sheet. Note the map unit 
symbols that are in that 
area. Turn to the Index 
to Map Units (see Con- 
tents), which lists the map 
units by symbol and 
name and shows the 
page where each map MAP SHEET 
unit is described. 
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NOTE: Map unit symbols in a soil 
survey may consist only of numbers or 
letters, or they may be a combination 
of numbers and letters. 


The Summary of Tables shows which table has data on a specific land use for each detailed soil map 
unit. See Contents for sections of this publication that may address your specific needs. 


This soil survey is a publication of the National Cooperative Soil Survey, а 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal part 
of the National Cooperative Soil Survey. 

Major fieldwork for this soil survey was completed in 1984. Soil names and 
descriptions were approved in 1985. Unless otherwise indicated, statements in 
this publication refer to conditions in the survey area in 1985. This survey was 
made cooperatively by the Soil Conservation Service, the Forest Service, and 
the South Dakota Agricultural Experiment Station. It is part of the technical 
assistance furnished to the Black Hills National Forest, the Custer County 
Conservation District, and the Pennington County Conservation District. Some 
financial assistance was furnished by the South Dakota Department of Revenue, 
the Custer County commissioners, and the Pennington County commissioners. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. If 
enlarged, maps do not show the small areas of contrasting soils that could have 
been shown at a larger scale. 

All programs and services of the Soi! Conservation Service are offered оп а 
nondiscriminatory basis, without regard to race, color, national origin, religion, 
sex, age, marital status, or handicap. 


Cover: Mount Rushmore National Memorial, which is in an area of Rock outcrop-Mocmont 
complex, 40 to 80 percent slopes. 
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Foreword 
е i EN 


This soil survey contains information that can be used in land-planning 
programs in the survey area. It contains predictions of soil behavior for selected 
land uses. The survey also highlights limitations and hazards inherent in the soil, 
improvements needed to overcome the limitations, and the impact of selected 
land uses on the environment. 

This soil survey is designed for many different users. Farmers, ranchers, 
foresters, and agronomists can use it to evaluate the potential of the soil and the 
management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identity special 
practices needed to ensure proper performance. Conservationists, teachers, 
students, and specialists in recreation, wildlife management, waste disposal, and 
pollution control can use the survey to help them understand, protect, and 
enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
Soils are seasonally wet or subject to flooding. Some are shallow over bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. Clayey 
or wet soils are poorly suited to use as septic tank absorption fields. A high 
water table makes a soil poorly suited to basements or underground 
installations. 

These and many other soil properties that affect land use are described in this 
soil survey. Broad areas of soils are shown on the general soil map. The location 
of each soil is shown on the detailed soil maps. Each soil in the survey area is 
described. Information on specific uses is given for each soil. Help in using this 
publication and additional information are available at the local office of the Soil 
Conservation Service or the Cooperative Extension Service. 
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This survey area is in the southwestern part of South 
Dakota (fig. 1). It has a total land area of 1,167,040 
acres, or about 1,823 square miles. Included in this 
area are Deerfield, Pactola, and Sheridan Reservoirs in 
Pennington County and Stockade Reservoir in Custer 
County. These reservoirs make up about 2,040 acres of 
water. About 743,600 acres in the survey area is federal 
land. The Forest Service administers about 709,000 
acres, and the National Park Service administers the 
remaining 34,600 acres. About 75,200 acres is state 
land, which is administered by the Department of 
Game, Fish and Parks. About 346,200 acres is privately 
owned land. 

According to the 1980 census, Custer, the county 
seat of Custer County, has a population of 1,830 (13). 
Rapid City, the county seat of Pennington County, has 
a population of 46,492. Other towns and villages in the 
Survey area are Dewey and Pringle in Custer County 
and Hayward, Hill City, Keystone, Rochford, and Silver 
City in Pennington County. 

About 60 percent of the survey area is forested and 
managed for timber production. Other uses include 
livestock grazing, wildlife production, and recreation. 
About 10 percent of the acreage is state and federal 
parks. The remaining 30 percent is privately owned and 


Figure 1.—Location of Custer and Pennington Counties, Black 
Hills parts, in South Dakota. 


is used mainly for livestock grazing and hay production. 
Only a minor amount of small grain is grown in the 
survey area. 


General Nature of the Survey Area 


This section gives general information concerning the 
survey area. It describes climate; physiography, relief, 
and drainage; settlement; ranching, forestry, and 
farming; and natural resources. 


Climate 


Prepared by the National Climatic Data Center, Asheville, North 
Carolina. 

This survey area is usually warm in summer. Hot 
days frequently occur during the summer. Іп winter very 
cold periods occur when arctic air moves in from the 
north or northeast. The cold periods alternate with 
milder periods, which often occur when westerly winds 
are warmed as they move downslope. Most 
precipitation falls as rain during the warmer part of the 
year. The precipitation is normally heaviest in late 
spring and early summer. Snow falls frequently in 
winter, but the snow cover usually disappears during 
the mild periods. 

Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Custer and Rapid 
City during the period 1951 to 1981. Table 2 shows 
probable dates of the first freeze in fall and the last 
freeze in spring. Table 3 provides data on length of the 
growing season. 

in winter the average temperatures at Custer and 
Rapid City are 23 and 25 degrees, respectively. The 
average daily minimum temperature is 9 degrees at 
Custer and 13 degrees at Rapid City. The lowest 
temperature on record, which occurred at Custer on 
January 19, 1963, is -43 degrees. In summer the 
average temperature is 62 degrees at Custer and 70 
degrees at Rapid City. The average daily maximum 
temperature is about 80 degrees. The highest recorded 
temperature, which occurred at Rapid City on July 6, 
1973, is 110 degrees. 

Growing degree days are shown in table 1. They are 
equivalent to “heat units.” During the month, growing 
degree days accumulate by the amount that the 
average temperature each day exceeds a base 
temperature (40 degrees F). The normal monthly 
accumulation is used to schedule single or successive 
plantings of a crop between the last freeze in spring 
and the first freeze in fall. 

The tota! annual precipitation is about 18 inches at 
Custer and more than 16 inches at Rapid City. Of these 
totals, about 75 percent usually falls in April through 
September. The growing season for most crops falls 
within this period. The heaviest 1-day rainfall during the 
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period of record was 4.03 inches at Custer on May 22, 
1952. Thunderstorms occur on about 42 days each 
year. They may be accompanied by hail, which can 
cause severe crop damage. 

Average seasonal snowfall is about 45 inches at 
Custer and about 39 inches at Rapid City. The greatest 
snow depth at any one time during the period of record 
was 28 inches at Custer and 17 inches at Rapid City. 
On the average, 23 days of the year at Custer and 37 
days at Rapid City have at least 1 inch of snow on the 
ground. The number of such days varies greatly from 
year to year. Blizzards with high winds and drifting 
snow may occur from late fall to early spring. 

The average relative humidity in midafternoon is 
about 50 percent. Humidity is higher at night, and the 
average at dawn is about 70 percent. The sun shines 
70 percent of the time possible in summer and 55 
percent in winter. The prevailing wind is from the north- 
northwest. Average windspeed is highest, 13 miles per 
hour, in spring. 


Physiography, Relief, and Drainage 


This survey area is within the Black Hills 
physiographic region. The Black Hills uplift is elliptical; it 
is approximately 125 miles long and 65 miles wide (5). 
The survey area can be divided into four regions that 
have distinctive geologic and geomorphic features (8). 
From the center of the uplift outward, these are: (a) the 
Central Crystalline Area, which includes a core of 
granite and metamorphic rock; (b) the Limestone 
Plateau, which encircles the Central Crystalline Area; 
(c) the Red Valley; and (d) the Dakota Hogback (fig. 2). 

The Centra! Crystalline Area consists mostly of slate, 
schist, and granite. Relief is very pronounced. It is 
greatest where Harney Peak is about 2,000 feet higher 
than the area to the north. The Limestone Plateau is 
about 15 miles wide in the western part of Pennington 
County and 5 miles wide on the east side. Relief is 
relatively low, generally less than 200 feet. The Red 
Valley consists mainly of siltstone and shale. It is 0.5 
mile wide near Rapid City and 5 miles wide southwest 
of Custer. Relief is generally less than 100 feet. The 
Dakota Hogback consists of interbedded sandstone and 
shale. It is a narrow ridge with local relief of about 500 
feet. 

The elevation in the survey area ranges from about 
3,250 feet on the flood plain along Rapid Creek to 
7,242 feet on Harney Peak. The larger streams that 
drain the area are Battle, Beaver, Boxelder, French, 
Pass, Pleasant Valley, Spring, and Rapid Creeks. 
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Figure 2.--Тһе major physiographic features of the survey area. 


These streams and numerous smaller streams drain discovered in French Creek on July 30, 1874. Word of 
into the Cheyenne River. this discovery spread rapidly. An estimated 10,000 
people were drawn to the Black Hills between 
Settlement November 15, 1875, and March 1, 1876. From the 
settlement of Custer, the miners fanned out to explore 
During the expedition led by General George Custer the streams in the Harney Peak area. Favorable 


to obtain information about the Black Hills, gold was prospects in the gulches along Spring Creek led to the 


establishment of a second mining camp at Hill City in 
February 1876 (6). 

Custer and Pennington Counties were officially 
organized in February 1877. Custer County included 
what are now Custer and Fall River Counties. Custer 
was platted late in 1875. It was the first town to be 
platted in the Black Hills area and the hub of early gold 
mining activities. 

Pennington County is the only county of the three 
original counties set up in the Black Hills area to remain 
substantially unchanged since its inception. Rapid City, 
named the permanent county seat in 1877, was 
founded in February 1876. It became the eastern 
gateway to the mining region and an important station 


on the transportation routes from the south and east (6). 


As richer gold deposits were discovered west and 
northwest of Rapid City, the population centers moved 
from the Custer area to the northern part of the Black 
Hills. 


Ranching, Forestry, and Farming 


Ranching is an important enterprise in the survey 
area. Many ranchers graze their cattle by permit in the 
Black Hills National Forest during the summer. 
Currently, 74,000 animal unit months of grazing are 
available within the survey area in an average year 
(12). 

Timber production is another important enterprise in 
Custer County. It supports many other industries. In 
recent years, the forest within the survey area has 
produced a sustained yield of around 50 million board 
feet annually. 

Because of the nature of the Black Hills uplift in the 
survey area, farming enterprises are small and of minor 
economic importance. Steep slopes, rocky soils, and a 
short growing season prohibit farming in most areas. 
Some cultivated crops are grown, however, on some 
small tracts in the Red Valley, on isolated terraces at 
the lower elevations on the Limestone Plateau, and in 
mountain valleys throughout the survey area. These 
crops generally are small grain and tame hay. 

The Custer County Conservation District and 
Pennington County Conservation District were 
organized in 1940. They have been instrumental in 
providing technical assistance to control erosion and 
improve water quality and quantity within the survey 
area (7). 


Natural Resources 


Soil is the most important natural resource in the 
survey area. Timber, livestock, and crops are 
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marketable products affected by the soil. 

The water resources in the survey area generally are 
adequate for domestic and industrial uses and for 
livestock. The principal surface water resources are the 
Deerfield, Pactola, and Sheridan Reservoirs in 
Pennington County and the Stockade Reservoir in 
Custer County. Many small dams and the waters of 
Battle, Beaver, Boxelder, French, Pass, Pleasant 
Valley, Spring, and Rapid Creeks and of numerous 
smaller creeks provide livestock water in most years. 
Ground water from wells is available in most parts of 
the survey area. The depth to suitable aquifers varies 
greatly, however, because of the tilt of the geologic 
beds. 

Mineral resources in the survey area include gold, 
limestone, silver, iron, uranium, feldspar, oil, and mica 
(12). Currently, most of these are mined on a small 
scale. Limestone is mined on a fairly large scale for 
such products as portland cement, quicklime, and 
crushed rock for roads and concrete. Sand and gravel 
deposits are of limited extent. 

The wildlife resources include primary game species, 
such as antelope, bighorn sheep, mule deer, white- 
tailed deer, elk, turkey, and mountain goat. A large herd 
of bison is managed in Custer State Park and a smaller 
herd in Wind Cave National Park. Other wildlife species, 
such as red fox, red squirrel, ruffed grouse, and golden 
eagle, are throughout the survey area. Brook, brown, 
and rainbow trout and other fish inhabit local streams 
and reservoirs. 


How This Survey Was Made 


This survey was made to provide information about 
the soils in the survey area. The information includes a 
description of the soils and their location and a 
discussion of the suitability, limitations, and 
management of the soils for specified uses. Soil 
scientists observed the steepness, length, and shape of 
slopes; the general pattern of drainage; the kinds of 
crops and native plants growing on the soils; and the 
kinds of bedrock. They dug many holes to study the soil 
profile, which is the sequence of natural layers, or 
horizons, in a soil. The profile extends from the surface 
down into the unconsolidated material in which the soil 
formed. The unconsolidated material is devoid of roots 
and other living organisms and has not been changed 
by other biological activity. 

The soils in the survey area occur in an orderly 
pattern that is related to the geology, the landforms, 
relief, climate, and the natural vegetation of the area. 
Each kind of soil is associated with a particular kind of 
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landscape or with a segment of the landscape. By 
observing the soils in the survey area and relating their 
position to specific segments of the landscape, a soil 
scientist develops a concept, or model, of how the soils 
were formed. Thus, during mapping, this model enables 
the soil scientist to predict with considerable accuracy 
the kind of soil at a specitic location on the landscape. 

Commonly, individual soils on the landscape merge 
into one another as their characteristics gradually 
change. To construct an accurate soil map, however, 
soil scientists must determine the boundaries between 
the soils. They can observe only a limited number of 
soil profiles. Nevertheless, these observations, 
supplemented by an understanding of the soil- 
landscape relationship, are sufficient to verify 
predictions of the kinds of soil in an area and to 
determine the boundaries. 

Soil scientists recorded the characteristics of the soil 
profiles that they studied. They noted soil color, texture, 
size and shape of soil aggregates, kind and amount of 
rock fragments, distribution of plant roots, soil reaction, 
and other features that enable them to identify soils. 
After describing the soils in the survey area and 
determining their properties, the soil scientists assigned 
the soils to taxonomic classes (units). Taxonomic 
classes are concepts. Each taxonomic class has a set 
of soil characteristics with precisely defined limits. The 
classes are used as а basis for comparison to classify 
5015 systematically. The system of taxonomic 
classification used in the United States is based mainly 
on the kind and character of soil properties and the 
arrangement of horizons within the profile. After the soil 
scientists classified and named the soils in the survey 
area, they compared the individual soils with similar 
soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data 
based on experience and research. 

While a soil survey is in progress, samples of some 
of the soils in the area generally are collected for 
laboratory analyses and for engineering tests. Soil 
scientists interpreted the data from these analyses and 
tests as well as the field-observed characteristics and 
the soil properties in terms of expected behavior of the 
5015 under different uses. Interpretations for all of the 
soils were field tested through observation of the soils 
in different uses under different levels of management. 
Some interpretations are modified to fit local conditions, 
and new interpretations sometimes are developed to 
meet local needs. Data were assembled from other 
Sources, such as research information, production 
records, and field experience of specialists. For 
example, data on crop yields under defined levels of 


management were assembled from farm records and 
from field or plot experiments on the same kinds of soil. 

Predictions about soil behavior are based not only on 
soil properties but also on such variables as climate 
and biological activity. Soil conditions are predictable 
over long periods of time, but they are not predictable 
from year to year. For example, soil scientists can state 
with a fairly high degree of probability that a given soil 
will have a high water table within certain depths in 
most years, but they cannot assure that a high water 
table will always be at a specific level in the soil on a 
specific date. 

After soil scientists located and identified the 
significant natural bodies of soil in the survey area, they 
drew the boundaries of these bodies on aerial 
photographs and identified each as a specific map unit. 
Aerial photographs show trees, buildings, fields, roads, 
and rivers, all of which help in locating boundaries 
accurately. 


Map Unit Composition 


А map unit delineation on a soil map represents an 
area dominated by one major kind of soil or an area 
dominated by several kinds of soil. A map unit is 
identified and named according to the taxonomic 
classification of the dominant soil or soils. Within a 
taxonomic class there are precisely defined limits for 
the properties of the soils. On the landscape, however, 
the soils are natural objects. In common with other 
natural objects, they have a characteristic variability in 
their properties. Thus, the range of some observed 
properties may extend beyond the limits defined for a 
taxonomic class. Areas of soils of a single taxonomic 
class rarely, if ever, can be mapped without including 
areas of soils of other taxonomic classes. 
Consequently, every map unit is made up of the soil or 
Soils for which it is named and some soils that belong to 
other taxonomic classes. These latter soils are called 
inclusions or included soils. 

Most inclusions have properties and behavioral 
patterns similar to those of the dominant soil or soils in 
the map unit, and thus they do not affect use and 
management. These are called noncontrasting (similar) 
inclusions. They may or may not be mentioned in the 
map unit descriptions. Other inclusions, however, have 
properties and behavior divergent enough to affect use 
or require different management. These are contrasting 
(dissimilar) inclusions. They generally occupy small 
areas and cannot be shown separately on the soil maps 
because of the scale used in mapping. The inclusions 
of contrasting soils are mentioned in the map unit 


descriptions. A few inclusions may not have been 
observed and consequently are not mentioned in the 
descriptions, especially where the soil pattern was so 
complex that it was impractical to make enough 
observations to identify all of the kinds of soil on the 
landscape. 

The presence of inclusions in a map unit in no way 


diminishes the usefulness or accuracy of the soil data. 


The objective of soil mapping is not to delineate pure 
taxonomic classes of soils but rather to separate the 
landscape into segments that have similar use and 
management requirements. The delineation of such 
landscape segments on the map provides sufficient 
information for the development of resource plans, but 
onsite investigation is needed to plan for intensive uses 
in small areas. 


General Soil Map Units 


The genera! soil map at the back of this publication 
shows the soil associations in this survey area. Each 
association has a distinctive pattern of soils, relief, and 
drainage. Each is a unique natural landscape. Typically, 
an association consists of one or more major soils and 
some minor soils. It is named for the major soils. The 
soils making up one association can occur in another 
but in a different pattern. 

The general soil map can be used to compare the 
Suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one association differ from place to 
place in slope, depth, drainage, and other 
characteristics that affect management. 

The eight associations in the soil survey area have 
been grouped for broad interpretive purposes. The 
associations and groups are described on the pages 
that follow. Because of changes or refinements in some 
series concepts and differences in the design or extent 
of the associations, the names of the associations on 
the general soil map do not coincide exactly with those 
in the published surveys of adjacent areas. These areas 
include Lawrence and Meade Counties to the north and 
Fall River County to the south. 


Soil Descriptions 


1. Canyon-Rockoa-Rock Outcrop Association 


Rock outcrop and shallow and deep, well drained, gently 
sloping to very steep, loamy soils formed in material 
weathered from interbedded limestone, sandstone, and 
shale; on uplands and mountains 


This association is characterized by sharply dipped 
beds of sedimentary rock that form a fairly continuous 
ridge known as the Dakota Hogback. The major 
Streams that flow out of the Black Hills have cut gaps 


through this association. Short, deeply entrenched 
drainageways have developed laterally from the major 
streams. 

This association makes up about 7 percent of the 
Survey area. It is about 25 percent Canyon soils, 20 
percent Rockoa soils, 15 percent Rock outcrop, and 40 
percent minor soils (fig. 3). 

The shallow Canyon soils are generally on the 
warmer south- and west-facing slopes. Slopes range 
from 2 to 60 percent. Typically, the surface layer is 
brown, calcareous loam. The underlying material is very 
pale brown, calcareous gravelly loam with about 20 
percent rock fragments by volume. Interbedded, soft, 
fine grained sandstone and hard, fractured limestone 
are at a depth of about 18 inches. 

The deep Rockoa soils are generally on the cooler 
north- and east-facing slopes. Slopes range from 6 to 
60 percent. Typically, the surface soil is dark grayish 
brown and light brownish gray cobbly fine sandy loam 
with about 30 percent rock fragments by volume. The 
Subsoil is light brown, pinkish gray, and pink very 
cobbly clay loam with about 40 percent rock fragments 
by volume. The underlying material is pinkish white 
extremely cobbly fine sandy loam with about 65 percent 
rock fragments by volume. 

The Rock outcrop is sandstone, limestone, or shale 
occurring as ledges on high parts of the landscape. 

Minor in this association are the Butche, Lakoa, 
Satanta, and Zigweid soils. The shallow Butche soils 
are underlain by hard bedrock. They are on ridges. The 
deep Lakoa, Satanta, and Zigweid soils have fewer 
coarse fragments throughout than the Rockoa soils. 
They are on the less. sloping parts of the landscape. 

About 55 percent of this association is range. 
Maintaining the most productive grasses is a 
management concern. The slope is a limitation. 
Ponderosa pine is managed for timber production in the 
forested areas. Controlling water erosion and 
conserving moisture are concerns in managing 
woodland. The less sloping Rockoa soils are suited to 
woodland grazing where the tree canopy has been 
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Figure 3.—Pattern of soils and parent material іп the Сапуоп- 


opened. This association is suited to woodland wildlife 
habitat. 


2. Nevee-Gypnevee-Rekop Association 


Deep and shallow, ие! drained and somewhat 
excessively drained, gently sloping to very steep, silty 
and loamy soils formed in material weathered from 
siltstone, sandstone, silty shale, and gypsum; on uplands 


This association is characterized by rounded knolls 
and shallow drainageways. The major streams that flow 
out of the Black Hills cross this association. Short, 
branched drainageways reach laterally from the major 
streams into the valley. This area is known locally as 
the Red Valley, which is less than 1 mile to several 
miles wide. 

This association makes up about 10 percent of the 
survey area. || is about 20 percent Nevee soils, 15 
percent Gypnevee soils, 10 percent Rekop soils, and 55 
percent minor soils (fig. 3). 


Rockoa-Rock outcrop and Nevee-Gypnevee-Rekop associations. 


The deep, well drained Nevee soils are on the mid 
and low parts of the landscape. Slopes range from 2 to 
30 percent. Typically, the surface soil is yellowish red, 
calcareous silt loam. The underlying material is reddish 
yellow and light red, calcareous silt loam and loam. 

The deep, well drained Gypnevee soils are on the 
mid and low parts of the landscape. Slopes range from 
6 to 20 percent. Typically, the surface layer is reddish 
brown, calcareous silt loam. The underlying material is 
light red and red, calcareous loam. Gypsiferous 
siltstone is at a depth of about 41 inches. 

The shallow, well drained and somewhat excessively 
drained Rekop soils are on high parts of the landscape. 
Slopes range from 6 to 60 percent. Typically, the 
surface layer is reddish brown, calcareous loam. The 
underlying material is light reddish brown and pink, 
calcareous loam with about 50 percent gypsum by 
volume. White gypsum is at a depth of about 12 inches. 

Minor in this association are the Barnum, Colambo, 
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Figure 4.—Pattern of soils and parent material in the Vanocker-Sawdust-Paunsaugunt and Pactola-Rock outcrop-Virkula associations. 


Fairburn, Metre, Nihill, Norrest, Spearfish, Tilford, and 
Winetti soils and areas of Rock outcrop. The minor soils 
have less gypsum than the Gypnevee and Rekop soils. 
The deep Barnum, Colombo, and Winetti soils are on 
flood plains along the major creeks. The shallow 
Fairburn and moderately deep Metre and Norrest soils 
have more clay than the major soils. They are on old 
upland terraces in the southeastern part of the survey 
area. The deep Nihill soils are gravelly. They are on old 
upland terraces. The shallow Spearfish soils are in 
positions on the landscape similar to those of the Rekop 
soils. The deep Tilford soils are on the less sloping 
parts of the landscape. The Rock outcrop consists of 
red siltstone and white gypsum. 

Nearly а! of this association is range. A few areas 
are used for cultivated crops, tame pasture, or hay. 
Conserving moisture and controlling water erosion are 
management concerns. This association is well suited 
to range and rangeland wildlife habitat. 


3. Vanocker-Sawdust-Paunsaugunt Association 


Deep and shallow, well drained, gently sloping to very 
steep, loamy soils formed in material weathered from 
limestone and calcareous sandstone; on mountains 


This association is characterized by broad ridges and 
canyons. It is highly dissected by drainageways and 
major streams. It is at the lower elevations on the 
Limestone Plateau. Some canyons are deeply 
entrenched and have very steep side slopes and 
rimrock ledges on high parts of the landscape. 

This association makes up about 30 percent of the 
survey area. It is about 30 percent Vanocker soils, 25 
percent Sawdust soils, 20 percent Paunsaugunt soils, 
and 25 percent minor soils (fig. 4). 

The deep Vanocker soils are on the north- and east- 
facing slopes. Slopes range from 2 to 60 percent. 
Typically, the surface layer is brown channery loam. 
The subsoil is brown and pale brown very channery 
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clay loam with about 35 percent rock fragments by 
volume. It is calcareous in the lower part. The 
underlying material is very pale brown, calcareous very 
channery loam with about 40 percent rock fragments by 
volume. 

The deep Sawdust soils are on the south- and west- 
facing slopes. Slopes range from 10 to 80 percent. 
Typically, the surface layer is dark grayish brown, 
calcareous channery loam with about 30 percent rock 
fragments by volume. The next layer is pale brown, 
calcareous very channery loam with about 50 percent 
rock fragments by volume. The underlying material is 
light yellowish brown, very pale brown, and yellow, 
calcareous extremely channery loam and extremely 
channery sandy loam with about 85 percent rock 
fragments by volume. 

The shallow Paunsaugunt soils are on ridges. Slopes 
range from 2 to 40 percent. Typically, the surface layer 
is dark brown, calcareous gravelly loam with about 30 
percent rock fragments by volume. The underlying 
material is brown, calcareous very gravelly loam with 
about 45 percent rock fragments by volume. Light 
brown limestone is at a depth of about 11 inches. 

Minor in this association are the Bullflat, Citadel, 
Cordeston, Gurney, Hilger, Hopdraw, and Lakoa soils 
and areas of Rock outcrop. The deep Bullflat, Citadel, 
Cordeston, and Lakoa soils have fewer coarse 
fragments than the major soils. Bullflat, Citadel, Gurney, 
and Lakoa soils are on the less sloping parts of the 
landscape. Cordeston soils are along drainageways. 
The deep, sandy Hopdraw soils occur in scattered 
areas throughout the association. The deep Hilger soils 
formed in alluvium. They are on old terraces. Gurney 
soils have bedrock at a depth of about 28 inches. The 
Rock outcrop occurs as ledges and ridges of limestone 
and sandstone. 

Nearly all of this association is managed for timber. A 
small acreage is range. The dominant species in the 
forested areas is ponderosa pine. Most of the 
association is used for livestock grazing, especially on 
slopes of less than 30 percent. Conserving moisture 
and controlling water erosion are management 
concerns. This association is suited to woodland 
grazing and woodland wildlife habitat. The Vanocker 
Soils are suited to timber. 


4. Stovho-Trebor Association 


Deep and moderately deep, well drained, gently sloping 
to very steep, silly soils formed in material weathered 
from limestone and calcareous sandstone; on mountains 


This association is characterized by very broad 
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ridges, long, smooth side slopes, and wide valleys. It is 
dissected by a few major drainageways. It is at the 
higher elevations on the Limestone Plateau in the 
northwestern part of the survey area. 

This association makes up about 13 percent of the 
survey area. It is about 50 percent Stovho soils, 35 
percent Trebor soils, and 15 percent minor soils (fig. 5). 

The deep Stovho soils are on the mid and low parts 
of the landscape. Slopes range from 2 to 40 percent. 
Typically, the surface layer is dark gray silt loam. The 
subsurface layer is light gray silt loam. The subsoil is 
yellowish brown and light yellowish brown silty clay and 
silty clay loam. It is calcareous in the lower part. The 
underlying material is yellow, calcareous channery silty 
clay loam with about 25 percent rock fragments by 
volume. 

The moderately deep Trebor soils are on high parts 
of the landscape and on short, steep side slopes. 
Slopes range from 6 to 60 percent. Typically, the 
surface layer is grayish brown channery silt loam. The 
subsoil is dark brown and yellowish brown very 
channery and very flaggy silty clay loam with about 35 
percent rock fragments by volume. The underlying 
material is light gray, calcareous very flaggy loam with 
about 50 percent rock fragments by volume. White 
limestone bedrock is at a depth of about 30 inches. 

Minor in this association are the Lail, Heath, and 
Redbird soils and areas of Hock outcrop. The deep, 
reddish Lail soils are in landscape positions similar to 
those of the Stovho soils. The deep Heath and Redbird 
soils have less clay than the major soils. They are on 
low parts of the landscape. The Rock outcrop occurs as 
ledges and ridges of limestone and sandstone. 

Nearly all of this association is managed for timber. A 
small acreage is range. The dominant species in the 
forested areas is ponderosa pine. Most of the acreage 
is used for livestock grazing. Minimizing the hazard of 
soil compaction caused by logging equipment and 
controlling water erosion on the moderately steep to 
very steep slopes are management concerns. This 
association is well suited to timber, woodland grazing, 
and woodland wildlife habitat. 


5. Pactola-Rock Outcrop-Virkula Association 


Rock outcrop and deep, well drained, gently sloping to 
very steep, loamy soils formed in material weathered 
from steeply tilted metamorphic rock; on mountains 


This association is characterized by ridges, peaks, 
and canyons. It is highly dissected by drainageways 
and major streams, which are deeply entrenched. This 
entrenchment has resulted in long, steep side slopes. 
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Figure 5.—Pattern of soils and parent materia! in the Stovho-Trebor and Heeley-Cordeston associations. 


The association is in the northern half of the Central 
Crystalline Area. 

This association makes up about 20 percent of the 
survey area. It is about 45 percent Pactola soils, 20 
percent Rock outcrop, 15 percent Virkula soils, and 20 
percent minor soils (fig. 4). 

The Pactola soils are on the upper side slopes. 
Slopes range from 6 to 60 percent. Typically, the 
surface layer is dark gray channery loam with about 15 
percent rock fragments by volume. The subsurface 
layer is very pale brown channery loam with about 30 
percent rock fragments by volume. The subsoil is 
yellowish brown extremely channery clay loam with 
about 65 percent rock fragments by volume. Grayish 
brown, fractured metamorphic rock is at a depth of 
about 42 inches. 

The Rock outcrop consists of peaks, ledges, and 
dikes of extremely hard, highly fractured, steeply tilted 
metamorphic rock. 

The Virkula soils are on the slightly concave, mid and 


low side slopes. Slopes range from 2 to 35 percent. 
Typically, the surface layer is grayish brown loam. The 
subsurface layer is light gray loam. The subsoil is light 
yellowish brown silty clay loam. The underlying material 
is light yellowish brown channery and very channery 
silty clay loam. 

Minor in this association are the Buska and 
Cordeston soils and the poorly drained Marshbrook 
soils. Buska soils formed in material weathered from 
micaceous schist. They are in landscape positions 
similar to those of the Pactola soils. Cordeston and 
Marshbrook soils formed in alluvium and are along 
drainageways. 

Nearly all of this association is forested. A small 
acreage is used for range, tame pasture, hay, or small 
grain. Conserving moisture and controlling water 
erosion are management concerns. The association is 
well suited to timber on slopes of less than 40 percent 
and to woodland grazing on slopes of less than 25 
percent. It is suited to woodland wildlife habitat. 
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6. Buska-Mocmont-Rock Outcrop Association 


Rock outcrop and deep, weil drained, gently sloping to 
very steep, loamy soils formed in material weathered 
from micaceous schist and granite; on mountains 


This association is characterized by massive peaks, 
broad ridges, steep side slopes, and broad valleys. | 
includes the highest peak in the Black Hills. The 
association is in the Central Crystalline Area. It is highly 
dissected by small streams, which flow into the major 
streams. 

This association makes up about 18 percent of the 
survey area. It is about 30 percent Buska soils, 20 
percent Mocmont soils, 20 percent Rock outcrop, and 
30 percent minor soils. 

The Buska soils are on broad ridges and 
mountainsides. Slopes range from 2 to 50 percent. 
Typically, the surface layer is very dark gray loam. The 
subsurface layer is pale brown loam. The subsoil is 
yellowish brown very channery loam with about 40 
percent rock fragments by volume. The underlying 
material is light yellowish brown very channery loam 
with about 45 percent rock fragments by volume. 
Fractured micaceous schist bedrock is at a depth of 
about 41 inches. 

The Mocmont soils are on ridges and mountainsides. 
Slopes range from 2 to 60 percent. Typically, the 
surface layer is dark grayish brown gravelly loam with 
about 15 percent rock fragments by volume. The 
subsurface layer is very pale brown gravelly loam with 
about 20 percent rock fragments by volume. The 
subsoil is light yellowish brown very gravelly clay loam 
and extremely gravelly loam with 40 to 70 percent rock 
fragments by volume. 

The Rock outcrop occurs as peaks and dikes of 
bedded, soft to very hard micaceous schist and 
extremely hard, massive granite. In some areas the 
micaceous schist is folded. 

Minor in this association are the Cordeston, Pactola, 
Shirttail, and Virkula soils. The deep Cordeston soils 
formed in alluvium and are along drainageways. The 
deep Pactola soils are on the upper side slopes. They 
have fractured metamorphic bedrock at a depth of 
about 42 inches. The deep Shirttail soils have a surface 
layer that is darker than that of the major soils. They 
are in landscape positions similar to those of the major 
soils. The deep Virkula soils are in swales. They have 
fewer rock fragments than the major soils. 

Nearly all of this association is forested. A small 
acreage is used for range, tame pasture, hay, or small 
grain. Conserving moisture and controlling water 
erosion are management concerns. The association is 
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well suited to timber on slopes of less than 40 percent 
and to woodland grazing on slopes of less than 25 
percent. It is suited to woodland wildlife habitat. 


7. Heely-Cordeston Association 


Moderately deep and deep, well drained, nearly level to 
steep, loamy soils formed in material weathered from 
steeply tilted metamorphic rock and in alluvium; on 
mountain prairies 


This association is characterized by smooth, rolling 
hills. The drainage pattern is well defined. 
Drainageways range from shallow to deeply entrenched. 
Most of the association is in the northern half of the 
Central Crystalline Area. 

This association makes up about 1 percent of the 
survey area. It is about 80 percent Heely soils, 15 
percent Cordeston soils, and 5 percent minor soils (fig. 
5). 

The moderately deep Heely soils are in convex areas 
on the higher parts of the landscape. Slopes range from 
6 to 30 percent. Typically, the surface layer is very dark 
grayish brown channery loam with about 30 percent 
rock fragments by volume. The subsoil is dark grayish 
brown and light olive brown very flaggy loam, very 
flaggy sandy loam, and extremely flaggy sandy loam 
with 40 to 60 percent rock fragments by volume. The 
underlying material is grayish brown extremely flaggy 
sandy loam with about 70 percent rock fragments by 
volume. Fractured metamorphic bedrock is at a depth of 
about 27 inches. 

The deep Cordeston soils are on toe slopes and in 
swales. Slopes range from 0 to 10 percent. Typically, 
the surface layer is very dark gray loam. The subsoil is 
very dark gray and dark grayish brown loam. The 
underlying material is brown loam. 

Minor in this association are the Bullflat, Buska, and 
Pactola soils and areas of Rock outcrop. The deep, silty 
Bullflat soils are in swales. The deep Buska and Pactola 
soils have more clay in the subsoil than the Heely soils. 
They are on mountain ridges and side slopes. The Rock 
outcrop occurs as low-relief dikes and ledges of slate, 
Schist, and phyllite. 

Nearly all of this association is range. A small 
acreage is used for forest, tame pasture, hay, or small 
grain. Conserving moisture and controlling water 
erosion are management concerns. The association is 
well suited to range. In some areas the Cordeston soils 
are fairly well suited to tame pasture and hay. They are 
poorly suited to small grain because of a short growing 
season. The association is suited to rangeland wildlife 
habitat. 
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8. Grummit-Arvada Association 


Shallow and deep, well drained, nearly level to very 
steep. clayey and loamy soils formed in material 
weathered from acid shale and sedimentary rock; on 
uplands 


This association is generally characterized by long, 
smooth slopes. A small area has short, steep and very 
steep slopes. The association is dissected by a few 
shallow, entrenched drainageways. It is in the 
southwest corner of the survey area. 

This association makes up about 1 percent of the 
survey area. It is about 30 percent Grummit soils, 15 
percent Arvada soils, and 55 percent minor soils. 

The shallow Grummit soils are on high parts of the 
landscape. Slopes range from 2 to 60 percent. 
Typically, the surface layer is gray clay. The underlying 
material also is gray clay. Acid shale is at a depth of 
about 14 inches. 

The deep Arvada soils are on low parts of the 
landscape. Slopes range from 0 to 6 percent. Typically, 


the surface layer is light gray fine sandy loam. The 
subsoil is brown and pale brown clay. In the lower part 
it is calcareous and has accumulations of salts. The 
underlying material is light brownish gray, calcareous 
clay that has accumulations of salts. 

Minor in this association are the Demar, Haverson, 
Pierre, and Satanta soils and areas of Rock outcrop. 
The deep, moderately well drained Demar soils are in 
landscape positions similar to those of the Arvada soils. 
The deep Haverson soils formed in alluvium and are on 
low stream terraces. The moderately deep Pierre and 
deep Satanta soils do not have accumulations of salts. 
They are in landscape positions similar to those of the 
Arvada soils. The Rock outcrop is bare, gray, acid 
shale. 

Nearly all of the acreage in this association is range. 
A small acreage is used for tame pasture and hay. 
Controlling water erosion and conserving moisture are 
management concerns. The association is well suited to 
range and rangeland wildlife habitat. 


Detailed Soil Map Units 
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The map units on the detailed soil maps at the back 
of this survey represent the soils in the survey area. 
The map unit descriptions in this section, along with the 
soil maps, can be used to determine the suitability and 
potential of a soil for specific uses. They also can be 
used to plan the management needed for those uses. 
More information on each map unit, or soil, is given 
under "Use and Management of the Soils." 

Each map unit on the detailed soil maps represents 
an area on the landscape and consists of one or more 
soils for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the underlying material, all the soils 
of a series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the underlying material. They also can differ 
in slope, stoniness, salinity, wetness, degree of erosion, 
and other characteristics that affect their use. On the 
basis of such differences, a 501 series is divided into. 
soil phases. Most of the areas shown on the detailed 
soil maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Tilford silt loam, O to 2 
percent slopes, is a phase of the Tilford series. 

Some map units are made up of two or more major 
5915. These map units are called soil complexes. A soil 
complex consists of two or more soils, or one or more 
soils and a miscellaneous area, in such an intricate 
pattern or in such small areas that they cannot be 
shown separately on the soil maps. The pattern and 
proportion of the soils are somewhat similar in all areas. 
Pactola-Virkula-Rock outcrop complex, 10 to 40 percent 
slopes, is an example. 

Most map units include small scattered areas of soils 


other than those for which the map unit is named. 

Some of these included soils have properties that differ 
substantially from those of the major soil or soils. Such 
differences could significantly affect use and 
management of the soils in the map unit. The included 
soils are identified in each map unit description. Some 
small areas of strongly contrasting soils are identified by 
a special symbol on the soil maps. 

This survey includes miscellaneous areas. Such 
areas have little or no soil material and support little or 
no vegetation. Pits, quarries, is an example. 
Miscellaneous areas are shown on the soil maps. Some 
that are too small to be shown are identified by a 
special symbol on the soil maps. 

The Black Hills parts of Custer and Pennington 
Counties are separated from the prairie parts by an 
escarpment locally called the "Hayback," which circles 
the Black Hills. The soils inside the Hayback are 
generally unique to the Black Hills and differ greatly 
from the soils on the prairie. Two surveys have been 
completed in the Hayback area. The two surveys are 
Separated by soil lines and have very few common 
areas. The names of some map units identified on the 
detailed soil maps of this survey area do not fully agree 
with those identified on the maps in the published 
surveys of Fall River, Lawrence, and Meade Counties, 


South Dakota, and Weston County, Wyoming. 


Differences are the result of variations in the design and 
composition of the map units or changes and 
refinements in series concepts. 

Table 4 gives the acreage and proportionate extent 
of each map unit. Other tables (see "Summary of 
Tables") give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils. 


Soil Descriptions 


ApA—Arvada Variant loam, 0 to 2 percent slopes. 
This deep, poorly drained, rarely flooded, nearly level, 
sodium affected soil is on low terraces. It formed in 
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clayey and loamy alluvium. It is dissected by small 
meandering streams. Elevation ranges from 3,500 to 
4,000 feet above sea level. Annual precipitation ranges 
from 14 to 16 inches. Areas are long and narrow and 
are 15 to 200 acres in size. 

Typically, the surface layer is light brownish gray 
loam about 2 inches thick. The subsoil is about 16 
inches thick. It is grayish brown, very firm clay in the 
upper part and light brownish gray, firm clay loam in the 
lower part. It has accumulations of salts in the lower 
part. The underlying material to a depth of about 60 
inches is light brownish gray, light olive brown, and light 
yellowish brown, mottled, calcareous clay loam, silty 
clay loam, and loam. It has accumulations of salts. In 
some areas Salts are at the surface. 

Included with this soil in mapping are small areas of 
Haverson soils and Slickspots. These inclusions make 
up less than 15 percent of any one mapped area. 
Haverson soils have a lower content of clay and salts 
than the Arvada Variant $01. They are on low parts of 
the landscape. Slickspots support no vegetation and 
have a massive, clayey surface. They are in landscape 
positions similar to those of the Arvada Variant soil. 

Fertility and the content of organic matter are low in 
the Arvada Variant soil. Tilth is poor. The sodium 
affected subsoil! restricts the penetration of plant roots. 
The available water capacity is moderate. Permeability 
is very slow. The seasonal high water table is at a 
depth of 1 to 3 feet. The shrink-swell potential is high in 
the subsoil and moderate in the underlying material. 
Runoff is slow. 

Most of the acreage supports native grasses and is 
used for grazing. Surface compaction is a hazard. 
Restricted grazing during wet periods helps to prevent 
compaction and the deterioration of tilth. 

This soil generally is unsuited to cultivated crops, to 
tame pasture and hay, and to windbreaks and 
environmental plantings. The high content of salts and 
the dense subsoil are the main limitations. 

This soil is severely limited as a site for dwellings 
because of wetness and flooding. Dwellings should be 
built on the better drained adjacent soils. 

This soil has severe limitations if used as a site for 
septic tank absorption fields. The wetness and the very 
slow permeability are the main limitations. Most waste 
disposal systems are a potential source of ground water 
pollution. Absorption fields should be located on the 
better drained, more permeable adjacent soils. 

This soil has severe limitations if used as a site for 
hard-surfaced roads and streets. Low strength is the 
main limitation. Frost action is a hazard. Constructing 
the roads and streets on raised, well compacted, coarse 
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grained subgrade or base material helps to prevent the 
damage caused by frost action and by low strength. 

The land capability classification is Vils-9, and the 
range site is Saline Lowland. The windbreak suitability 
group is 10. 


AsA—Arvada-Slickspots complex, 0 to 3 percent 
slopes. This map unit occurs as areas of a deep, well 
drained, nearly level and very gently sloping, sodium 
affected Arvada soil closely intermingled with 
Slickspots. The unit is on uplands and terraces. The 
Arvada soil formed in clayey and loamy alluvium and 
colluvium. It is on slight rises. The Slickspots are in 
slight depressions. Elevation ranges from 3,500 to 
4,000 feet above sea level. Annual precipitation ranges 
from 14 to 16 inches. 

Areas of this map unit are irregular in shape and are 
50 to 500 acres in size. They are 50 to 60 percent 
Arvada soil and 30 to 40 percent Slickspots. The 
Arvada soi! and the Slickspots occur as areas so 
closely intermingled or so small that mapping them 
separately was not practical. 

Typically, the surface layer of the Arvada soil is light 
gray fine sandy loam about 3 inches thick. The subsoil 
is brown and pale brown, very firm and firm clay about 
17 inches thick. In the lower part it is calcareous and 
has accumulations of salts. The underlying material to a 
depth of about 60 inches is light brownish gray, 
calcareous clay. |п some areas depth to the seasonal 
high water table is 3 to 6 feet. In other areas the soil is 
strongly acid. 

Slickspots have a light gray surface crust over dense, 
massive clay. They have salts at or near the surface. 
They support little or no vegetation. 

Included in this unit in mapping are small areas of 
Haverson and Satanta soils. These soils make up less 
than 15 percent of any one mapped area. They have a 
lower content of clay and salts throughout than the 
Arvada soil. Haverson soils are on low parts of the 
landscape. Satanta soils are slightly higher on the 
landscape than the Arvada soil and the Slickspots. 

Fertility and the content of organic matter are low in 
the Arvada soil. Tilth is poor. The sodium affected 
subsoil restricts the penetration of plant roots. The 
available water capacity is low, and permeability is very 
slow. The shrink-swell potential is high. Runoff is slow. 

Most of the acreage of the Arvada soil supports 
native grasses and is used for grazing. Surface 
compaction is a hazard. Restricted grazing during wet 
periods helps to prevent compaction and the 
deterioration of tilth. 

The Arvada soil generally is unsuited to cultivated 
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crops, to tame pasture and hay, and to windbreaks and 
environmental plantings. The high content of salts and 
the dense subsoil severely limit the growth of most 
plants. The Slickspots are an additional limitation. 

The Arvada soil is severely limited as a site for 
dwellings because of the high shrink-swell potential. 
Backfilling with sandy material, installing foundation 
drains, and diverting runoff away from the buildings help 
to prevent the structural damage caused by shrinking 
and swelling. Reinforcing foundations and footings also 
helps to prevent this damage. 

The Arvada soil is severely limited as a site for septic 
tank absorption fields because of the very slow 
permeability. Enlarging the absorption area helps to 
overcome the slow absorption of liquid waste. The soil 
has slight limitations if used as a site for sewage 
lagoons. 

The Arvada soil has severe limitations if used as a 
site for hard-surfaced roads and streets. The high 
shrink-swell potential and low strength are the main 
limitations. Constructing the roads on raised, well 
compacted fill material and providing adequate roadside 
ditches and culverts help to prevent the damage caused 
by shrinking and swelling. Providing coarse grained 
subgrade or base material helps to prevent the damage 
caused by low strength. Applying gravel to unsurfaced 
roads improves the traffic-supporting capacity of the soil 
during wet periods. 

The land capability classification of the Arvada soil is 
Vis-3, the range site is Thin Claypan, and the 
windbreak suitability group is 10. The land capability 
classification of the Slickspots is VIIIs-3; no range site 
or windbreak suitability group is assigned. 


BdA—Barnum very fine sandy loam, 0 to 3 percent 
slopes. This deep, well drained, rarely flooded, nearly 
level and very gently sloping soil is on terraces and 
flood plains in the Red Valley. It formed in calcareous, 
loamy alluvium weathered from reddish siltstone, 
sandstone, and silty shale. Elevation ranges from 3,200 
to 5,000 feet above sea level. Annual precipitation 
ranges from 16 to 18 inches. Areas are irregular in 
shape and are 5 to 100 acres in size. 

Typically, the surface layer is yellowish red, 
calcareous very fine sandy loam about 2 inches thick. 
The subsurface layer is reddish yellow, very friable, 
calcareous loam about 3 inches thick. The underlying 
material to a depth of about 60 inches is reddish yellow, 
brown, and yellowish red, calcareous loam. In the upper 
part it is stratified with very thin layers of very fine 
sandy loam. In some areas the underlying material has 
thin layers of clay loam, silty clay loam, silt loam, or fine 
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sandy loam. In other areas it has less clay and more 
sand. 

Included with this soil in mapping are small areas of 
Gypnevee, Nevee, and Winetti soils. These soils make 
up less than 15 percent of any one mapped area. 
Gypnevee and Nevee soils are on high parts of the 
landscape. They are not stratified. Gypnevee soils have 
more gypsum than the Barnum soil. Winetti soils have 
rock fragments throughout. They are generally near 
stream channels. 

Fertility is medium and the content of organic matter 
moderate in the Barnum soil. Tilth is good. The 
available water capacity is high. Permeability is 
moderate. The shrink-swell potential also is moderate. 
Runoff is slow. 

Most of the acreage supports native grasses and is 
used for grazing. No major hazards or limitations affect 
the use of this soil for range. Proper stocking rates and 
timely deferment of grazing or rotation grazing help to 
maintain maximum productivity. 

This soil is suited to cultivated crops and to tame 
pasture and hay. Alfalfa, intermediate wheatgrass, and 
smooth brome are suitable pasture plants. Oats and 
alfalfa are the main crops. Measures that conserve 
moisture, such as leaving crop residue on the surface 
and minimizing tillage, are the main management needs 
in cultivated areas. 

This soil is suited to windbreaks and environmental 
plantings. All climatically suited trees and shrubs grow 
well. 

This soil is severely limited as a site for dwellings 
because of flooding. Dwellings should be built on the 
adjacent upland soils. If dwellings are constructed on 
this soil, installing dikes may protect the site from 
flooding. 

This soil has moderate limitations if used as a site for 
septic tank absorption fields. The moderate permeability 
is the main limitation. Flooding is a hazard. Absorption 
fields should be located on the adjacent upland soils. 
Installing dikes may protect the site against flooding. 
Enlarging the absorption area helps to overcome the 
slow absorption of liquid waste. 

This soil has moderate limitations if used as a site for 
hard-surfaced roads and streets. Low strength and the 
moderate shrink-swell potential are the main limitations. 
Flooding is a hazard. Installing drains and diverting 
floodwater away from roads help to prevent the damage 
caused by flooding and by shrinking and swelling. 
Providing coarse grained subgrade or base material 
helps to prevent the damage caused by low strength. 
Applying gravel to unsurfaced roads improves the 
traffic-supporting capacity of the soil during wet periods. 


The land capability classification is Illc-2, and the 
range site is Silty. The windbreak suitability group is 1. 


BeB—Barnum-Winetti complex, 0 to 6 percent 
slopes. These deep, rarely flooded, nearly level to 
gently sloping soils are on flood plains and terraces 
along the major creeks. They are dissected by 
drainageways characterized by a few meanders. They 
are in the Red Valley and at the lower elevations on the 
Limestone Plateau. These soils formed in alluvium 
derived from reddish sandstone, silty shale, and other 
sedimentary rock. The well drained Barnum soil is in the 
higher landscape positions. The somewhat excessively 
drained Winetti soil is adjacent to channels on low parts 
of the landscape. Elevation ranges from 3,200 to 5,000 
feet above sea level. Annual precipitation ranges from 
16 to 18 inches. 

Areas of this map unit are long and narrow and are 
10 to 500 acres in size. They are 50 to 60 percent 
Barnum soil and 25 to 35 percent Winetti soil. The two 
soils occur as areas so closely intermingled or so small 
that mapping them separately was not practical. 

Typically, the surface layer of the Barnum soil is 
yellowish red, calcareous very fine sandy loam about 2 
inches thick. The subsurface layer is reddish yellow, 
very friable, calcareous loam about 3 inches thick. The 
underlying material to a depth of about 60 inches is 
reddish yellow, brown, and yellowish red, calcareous 
(сат. In the upper part it is stratified with very thin 
layers of very fine sandy loam. In some areas the 
underlying material has thin layers of clay loam, silty 
clay loam, silt loam, or fine sandy loam. In other areas 
it is darker. 

Typically, the surface layer of the Winetti soil is 
grayish brown, calcareous cobbly loam about 5 inches 
thick. The upper part of the underlying material is 
brown, calcareous loamy sand. The lower part to a 
depth of about 60 inches is grayish brown, calcareous 
gravelly and very cobbly sandy loam. In some areas the 
underlying material is redder. 

Included with these soils in mapping are small areas 
of Gypnevee and Nevee soils on uplands. These 
included soils make up less than 15 percent of any one 
mapped area. They are not so stratified as the Barnum 
and Winetti soils. 

Fertility is medium and the content of organic matter 
moderate in the Barnum and Winetti soils. ТИЋ is good 
in the Barnum soil and poor in the Winetti soil. The 
available water capacity is high in the Barnum soil and 
low in the Winetti soil. Permeability is moderate in the 
Barnum soil and moderately rapid in the Winetti soil. 
The shrink-swell potential is moderate in the Barnum 
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soil and low in the Winetti soil. Runoff is medium on 
both soils. 

Most of the acreage supports native grasses and is 
used for grazing. Some areas at the higher elevations 
support thin stands of ponderosa pine. Some areas at 
the lower elevations support stands of hardwoods, such 
as green ash, cottonwood, and ironwood. Generally, no 
major hazards or limitations affect the use of these soils 
for range. Proper stocking rates and rotation grazing 
help to maintain maximum productivity. 

The Barnum soil is poorly suited and the Winetti soil 
unsuited to cultivated crops and to tame pasture and 
hay. Alfalfa, intermediate wheatgrass, and smooth 
brome are suitable pasture plants in areas of the 
Barnum soil. Alfalfa and oats are the main crops. A high 
content of cobbles prevents tillage of the Winetti soil. 
Measures that control water erosion and conserve 
moisture, such as leaving crop residue on the surface, 
minimizing tillage, and including grasses and legumes 
in the cropping system, are.needed in cultivated areas 
of the Barnum soil. The additional moisture provided by 
floodwater is beneficial in most years, and flood 
damage is minor. 

The Barnum soil is well suited to windbreaks and 
environmental plantings, but the Winetti soil generally is 
unsuited because of the high content of cobbles. Most 
climatically suited trees and shrubs grow well on the 
Barnum soil. 

These soils are severely limited as sites for dwellings 
because of flooding. Dwellings should be built on the 
adjacent upland soils. Installing dikes may protect the 
site against flooding. 

These soils have moderate limitations if used as sites 
for septic tank absorption fields. The moderate 
permeability is the main limitation in the Barnum soil. 
Flooding is a hazard on both soils. Sanitary facilities 
should be located in the adjacent upland areas. If 
absorption fields are constructed on these soils, 
installing dikes may protect the site against flooding. 
Enlarging the absorption area helps to overcome the 
slow absorption of liquid waste. 

These soils have moderate limitations if used as sites 
for hard-surfaced roads and streets. Low strength and 
the moderate shrink-swell potential are the main 
limitations in the Barnum soil. Frost action is a hazard 
in the Winetti soil. Flooding is a hazard on both soils. 
Constructing roads on raised, well compacted fill 
material and providing adequate roadside ditches and 
culverts help to prevent the damage caused by 
shrinking and swelling, flooding, and frost action. 
Providing coarse grained subgrade or base material 
helps to prevent the damage caused by low strength. 
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The land capability classification is IVe-8 for the 
Barnum soil and Vls-4 for the Winetti soil. The range 
site of both soils is Overflow. The windbreak suitability 
group is 1 for the Barnum soil and 10 for the Winetti 
Soil. 


BrA—Bullflat silt loam, 0 to 3 percent slopes. This 
deep, well drained, nearly level and very gently sloping 
soil is оп mountain prairies on the Limestone Plateau. It 
formed in silty alluvial and colluvial sediments 
weathered fram sedimentary rock. Elevation ranges 
from 3,400 to 5,500 feet above sea level. Annual 
precipitation ranges from 17 to 20 inches. Areas are 
irregular in shape and are 5 to 150 acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 6 inches thick. The subsoil is brown, 
yellowish brown, and light yellowish brown, friable clay 
loam about 22 inches thick. It is calcareous in the lower 
part. The underlying material to a depth of about 60 
inches is very pale brown, calcareous gravelly and very 
cobbly clay loam. In some areas the subsoil has less 
sand and more silt. In other areas it has more clay or is 
redder. In places the depth to bedrock is 40 to 60 
inches. 

Included with this soil in mapping are small areas of 
Arvada. Gurney, and Hilger soils. These soils make up 
less than 15 percent of any one mapped area. Arvada 
and Hilger soils are in landscape positions similar to 
those of the Bullflat soil. Arvada soils have a sodium 
affected subsoil. Hilger soils have coarse fragments 
throughout. Gurney soils have bedrock at a depth of 20 
to 40 inches. They are on high parts of the landscape. 

Fertility and the content of organic matter are high in 
the Bullflat soil. Tilth is good. The available water 
capacity is moderate. Permeability also is moderate. 
The shrink-swell potential is moderate in the subsoil 
and low in the underlying material. Runoff is slow. 

Most of the acreage supports native grasses and is 
used for grazing. No major hazards or limitations affect 
the use of this soil for range. Proper stocking rates and 
timely deferment of grazing or rotation grazing help to 
maintain maximum productivity. 

This soil is suited to cultivated crops and to tame 
pasture and hay. Intermediate wheatgrass, green 
needlegrass, and smooth brome are suitable pasture 
plants. Oats and alfalfa are the main crops. Measures 
that conserve moisture, such as leaving crop residue on 
the surface and minimizing tillage, are needed in 
cultivated areas. 

This soil is well suited to windbreaks and 
environmental plantings. All climatically suited trees and 
shrubs grow well, except for those that require an 


abundant supply of moisture. 

This soil has moderate limitations if used as a site for 
septic tank absorption fields or hard-surfaced roads and 
Streets. Low strength and the moderate permeability are 
the main limitations. Frost action is a hazard. Enlarging 
the absorption area in septic tank absorption fields 
helps to overcome the slow absorption of liquid waste. 
Constructing the roads on raised, well compacted fill 
material helps to prevent the damage caused by frost 
action. Providing coarse grained subgrade or base 
material helps to prevent the damage caused by low 
strength. Applying gravel to unsurfaced roads improves 
the traffic-supporting capacity of the soil during wet 
periods. 

The land capability classification is ІМс-1, and the 
range site is Silty. The windbreak suitability group is 3. 


BrB—Bullflat silt loam, 3 to 6 percent slopes. This 
deep, well drained, gently sloping soil is on mountain 
prairies on the Limestone Plateau. It formed in alluvial 
and colluvial sediments weathered from sedimentary 
rock. Elevation ranges from 3,400 to 5,500 feet above 
sea level. Annual precipitation ranges from 17 to 20 
inches. Areas are irregular in shape and are 5 to 250 
acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 6 inches thick. The subsoil is brown, 
yellowish brown, and light yellowish brown, friable clay 
loam about 22 inches thick. It is calcareous in the lower 
part. The underlying material to a depth of about 60 
inches is very pale brown, calcareous gravelly and very 
cobbly clay loam. In some areas the subsoil has less 
sand and more silt. In other areas it has more clay or 
does not have free carbonates. In places the depth to 
bedrock is 40 to 60 inches. 

Included with this soil in mapping are small areas of 
Arvada, Gurney, and Hilger soils. These soils make up 
less than 15 percent of any one mapped area. Arvada 
and Hilger soils are in landscape positions similar to 
those of the Bullflat soil. Arvada soils have a sodium 
affected subsoil. Hilger soils have coarse fragments 
throughout. Gurney soils have bedrock at a depth of 20 
to 40 inches. They are on high parts of the landscape. 

Fertility and the content of organic matter are high in 
the Bullflat soil. Tilth is good. The available water 
capacity is moderate. Permeability also is moderate. 
The shrink-swell potential is moderate in the subsoil 
and low in the underlying material. Runoff is medium. 

Most of the acreage supports native grasses and is 
used for grazing. No major hazards or limitations affect 
the use of this soil for range. Proper stocking rates and 
timely deferment of grazing or rotation grazing help to 
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maintain maximum productivity. 

Some areas are cultivated. This soil is suited to 
cultivated crops and to tame pasture and hay. 
Intermediate wheatgrass, green needlegrass, and 
smooth brome are suitable pasture plants. Oats and 
alfalfa are the main crops. Measures that conserve 
moisture and control erosion, such as leaving crop 
residue on the surface, farming on the contour, 
constructing grassed waterways, and minimizing tillage, 
are needed in cultivated areas. Returning crop residue 
to the soil and growing green manure crops reduce the 
hazard of erosion. 

This soil is well suited to windbreaks and 
environmental plantings. All climatically suited trees and 
shrubs grow well, except for those that require an 
abundant supply of moisture. 

This soil has moderate limitations if used as a site for 
septic tank absorption fields or hard-surfaced roads and 
streets. The moderate permeability and low strength are 
the main limitations. Frost action is a hazard. Enlarging 
the absorption area in septic tank absorption fields 
helps to overcome the slow absorption of liquid waste. 
Constructing roads on raised, well compacted fill 
material helps to prevent the damage caused by frost 
action. Providing coarse grained subgrade or base 
material helps to prevent the damage caused by low 
strength. Applying gravel to unsurfaced roads improves 
the traffic-supporting capacity of the soil during wet 
periods. 

The land capability classification is IVe-1, and the 
range site is Silty. The windbreak suitability group is 3. 


BsB—Bullflat-Cordeston silt loams, 2 to 9 percent 
slopes. These deep, well drained, gently sloping and 
moderately sloping soils are on mountain prairies and 
meadows dissected by very shallow, intermittent 
drainageways. They are in the Central Crystalline Area 
and at the lower elevations on the Limestone Plateau. 
The Bullflat soil formed іп silty alluvial and colluvial 
sediments weathered from sedimentary rock. It is on 
side slopes. The rarely flooded Cordeston soil formed in 
loamy alluvium weathered from sedimentary or 
metamorphic rock. It is on the lower foot slopes and in 
swales. Elevations range fram 4,600 to 6,200 feet 
above sea level. Annual precipitation ranges from 17 to 
22 inches. . 

Areas of this map unit are long and fairly wide and 
are 5 to 300 acres in size. They are about 45 to 55 
percent Bullflat soil and 30 to 40 percent Cordeston 
soil. The two soils occur as areas so closely 
intermingled or so small that mapping them separately 
was not practical. 
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Typically, the surface layer of the Bullflat soil is dark 
grayish brown silt loam about 6 inches thick. The 
subsoil is brown and yellowish brown, friable silty clay 
loam about 22 inches thick. It is calcareous in the lower 
part. The underlying material to a depth of about 60 
inches is pale brown, calcareous gravelly and very 
cobbly clay loam. In some areas the subsoil has more 
sand and less silt. In other areas it has more clay or 
does not have free carbonates. In places the depth to 
bedrock is 40 to 60 inches. 

Typically, the surface layer of the Cordeston soil is 
very dark gray loam about 10 inches thick. The subsoil 
is very dark gray and dark grayish brown, very friable 
loam about 32 inches thick. The underlying material to a 
depth of about 60 inches is brown loam. 

Included with these soils in mapping are small areas 
of Gurney, Hilger, and Marshbrook soils. These 
included soils make up less than 15 percent of any one 
mapped area. The moderately deep Gurney soils are in 
landscape positions similar to those of the Bullflat soil. 
Hilger soils are on small terraces. They have coarse 
fragments throughout. The poorly drained Marshbrook 
soils are in drainageways. 

Fertility and the content of organic matter are high in 
the Bullflat and Cordeston soils. Tilth is good. The 
available water capacity is high. Permeability is 
moderate. The shrink-swell potential is moderate in the 
subsoil and low in the underlying materiai. Runoff is 
medium. 

Most of the acreage supports native grasses and is 
used for grazing. Some areas of the Cordeston soil 
support ponderosa pine, bur oak, quaking aspen, and 
paper birch. No major hazards or limitations affect the 
use of these soils for range. Proper stocking rates and 
timely deferment of grazing or rotation grazing help to 
maintain maximum productivity. 

Many areas either have been or presently are 
cultivated. These soils are suited to cultivated crops and 
to tame pasture and hay. Measures that conserve 
moisture and control water erosion on the steeper 
slopes, such as returning crop residue to the soil and 
minimizing tillage, are needed in cultivated areas. 
Diverting runoff from the adjacent slopes helps to 
control erosion. 

These soils are well suited to windbreaks and 
environmental plantings. All climatically suited trees and 
shrubs grow well, except for those that require an 
abundant supply of moisture. Planting the trees and 
shrubs on the contour helps to control erosion. 

The Bullflat soil is slightly limited and the Cordeston 
soil severely limited as a site for dwellings. Flooding is 
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the main hazard on the Cordeston soil. Dikes protect 
the site against flooding. 

These soils are moderately limited as sites for septic 
tank absorption fields because of the moderate 
permeability. Flooding is a hazard on the Cordeston 
soil. As a result, the absorption fields should be located 
on the Bullflat soil. Enlarging the absorption area helps 
to overcome the slow absorption of liquid waste. 

These soils have moderate limitations if used as sites 
for hard-suríaced roads and streets. Low strength and 
the moderate shrink-swell potential are the main 
limitations. Flooding and frost action are hazards. 
Constructing the roads on raised, well compacted fill 
material and providing adequate roadside ditches and 
culverts help to prevent the damage caused by flooding 
and by shrinking and swelling in areas of the Cordeston 
soil and by frost action in the Bullflat soil. Providing 
coarse grained subgrade or base material on the 
Bullflat soil helps to prevent the damage caused by low 
strength. Applying gravel to unsurfaced roads improves 
the traffic-supporting capacity during wet periods. 

The land capability classification is IVe-1. The range 
site of the Bullflat soil is Silty, and that of the Cordeston 
Soil is Overflow. The windbreak suitability group is 3 for 
both soils. 


BtE—Buska-Mocmont-Rock outcrop complex, 10 
to 40 percent slopes. This map unit consists of deep, 
well drained, strongly sloping to steep Buska and 
Mocmont soils intermingled with areas of Rock outcrop. 
It is on mountains in the Central Crystalline Area. The 
Buska soil formed in loamy material weathered from 
micaceous schist. The Mocmont soil formed in 
colluvium and material weathered from granitic rock. 
The areas of Rock outcrop range to severa! acres in 
size and generaily are on the mid or high parts of the 
landscape. Elevation ranges from 4,500 to 6,200 feet 
above sea level. Annual precipitation ranges from 17 to 
20 inches. 

Areas of this map unit are irregular in shape and are 
10 to several thousand acres in size. They are 35 to 45 
percent Buska soil, 20 to 30 percent Mocmont soil, and 
20 to 30 percent Rock outcrop. The two soils and the 
Rock outcrop occur as areas so closely intermingled or 
so small that mapping them separately was not 
practical. 

Typically, about 1 inch of forest litter is on the 
surface of the Buska soil. The surface layer is very dark 
gray loam about 1 inch thick. The subsurface layer is 
pale brown loam about 11 inches thick. The next layer 
is brown and yellowish brown channery loam about 3 
inches thick. The subsoil is yellowish brown, friable very 


channery loam about 10 inches thick. The underlying 
material is light yellowish brown very channery loam. 
Yellowish brown micaceous schist is at a depth of about 
41 inches. In some areas the depth to bedrock is 20 to 
40 inches. In other areas the subsoil has less mica. 

Typically, about 1 inch of forest litter is on the 
surface of the Mocmont soil. The surface layer is dark 
grayish brown gravelly loam about 2 inches thick. The 
subsurface layer is very pale brown gravelly loam about 
10 inches thick. The next 6 inches is light yellowish 
brown very gravelly clay loam and very pale brown very 
gravelly loam. The subsoil is light yellowish brown, 
friable and firm very gravelly clay loam about 32 inches 
thick. The underlying material to a depth of about 60 
inches is light yellowish brown extremely gravelly loam. 
In some areas the subsoil is redder. In other areas the 
depth to bedrock is 30 to 60 inches. 

The Rock outcrop is gray, hard granitic rock and 
gray, fractured schist. It occurs as massive domes and 
peaks in some areas and low, slabby protrusions in 
other areas. 

Included in this unit in mapping are small areas of 
Cordeston and Virkula soils and soils that are less than 
20 inches deep over bedrock. Included soils make up 
less than 15 percent of any one mapped area. 
Cordeston soils have a thick, dark surface layer. They 
are in meadows along drainageways. Virkula soils have 
fewer coarse fragments than the Buska and Mocmont 
soils. They are on concave side slopes, which generally 
are north aspects. The soils that are less than 20 
inches deep over bedrock are generally adjacent to the 
Rock outcrop. 

The available water capacity is low in the Buska and 
Mocmont soils. Permeability is moderate. The shrink- 
Swell potential is low in the Buska soil and moderate in 
the Mocmont soil. Runoff is medium on both soils. 

Most of the acreage is used for timber. The overstory 
is dominantly ponderosa pine. The site index for 
ponderosa pine is about 70 on the Buska soil and 65 on 
the Mocmont soil. Some quaking aspen, paper birch, 
bur oak, and Black Hills spruce generally grow on north 
aspects and along drainageways. The understory is 
dominantly little bluestem, sedges, prairie dropseed, 
needlegrass, snowberry, leadplant, bearberry, and 
chokecherry. 

Low strength, water erosion, and the hazard of 
windthrow are the main concerns in managing timbered 
areas. Some areas below the Rock outcrop have large 
boulders on the surface. These boulders interfere with 
felling and the use of skidding equipment and other 
equipment. Applying gravel to unsurfaced roads helps 
to overcome the low strength caused by the high 
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content of mica in the Buska soil. Water erosion can be 
controlled by reseeding disturbed areas and by 
installing water bars and culverts. Mass soil movement 
may occur if the steep areas are disturbed. Harvesting 
or thinning methods that do not isolate the remaining 
trees or leave them widely spaced help to overcome the 
windthrow hazard on the Buska soil. 

This map unit is well suited to the production of 
forage for livestock and big game animals. Proper 
stocking rates and a uniform distribution of grazing help 
to prevent depletion of the desirable forage species. 
Water erosion is a hazard along some cattle trails. 

The Buska and Mocmont soils are severely limited as 
sites for dwellings, septic tank absorption fields, and 
hard-surfaced roads and streets because of the slope. 
The Rock outcrop and seepage are additional 
limitations. Better suited sites generally are available. 

The land capability classification of the Buska and 
Mocmont soils is Vile-9, and the grazable woodland 
group is Rocky Side Slopes. The land capability 
classification of the Rock outcrop is VIlls-1; no grazable 
woodland group is assigned. 


BuE—Buska-Rock outcrop complex, 10 to 40 
percent slopes. This map unit consists of a deep, well 
drained, strongly sloping to steep Buska soil 
intermingled with areas of Rock outcrop. It is on 
mountain side slopes in the Central Crystalline Area. 
The Buska soil formed in loamy material weathered 
from micaceous schist. The areas of Rock outcrop 
generally are less than 1 acre in size. Elevation ranges 
from 4,500 to 6,200 feet above sea level. Annual 
precipitation ranges from 16 to 22 inches. 

Areas of this map unit are irregular in shape and are 
10 to several thousand acres in size. They are 55 to 65 
percent Buska soil and 20 to 30 percent Rock outcrop. 
The Buska soil and the Rock outcrop occur as areas so 
closely intermingled or so small that mapping them 
separately was not practical. 

Typically, about 1 inch of forest litter is on the 
surface of the Buska soil. The surface layer is very dark 
gray loam about 1 inch thick. The subsurface layer is 
pale brown loam about 11 inches thick. The next layer 
is brown and yellowish brown channery loam about 3 
inches thick. The subsoil is yellowish brown, friable very 
channery loam about 10 inches thick. The underlying 
material is light yellowish brown very channery loam. 
Yellowish brown micaceous schist is at a depth of about 
41 inches. In some areas the bedrock is at a depth of 
20 to 40 inches. In other areas the subsoil has less 
mica. 

The Rock outcrop occurs as low-relief, fractured 
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schist and dikes or plugs of quartzite or granite. Most of 
the schist outcrops have steeply tilted bedding planes. 

Included in this unit in mapping are small areas of 
Cordeston, Mocmont, and Virkula soils and soils that 
are less than 20 inches deep over bedrock. Included 
soils make up less than 20 percent of any one mapped 
area. Cordeston soils have a thick, dark surface layer. 
They are along drainageways. Mocmont soils have less 
mica in the subsoil than the Buska soil. They are 
intermingled with areas of the Buska soil. Virkula soils 
have less mica, fewer coarse fragments, and more clay 
than the Buska soil. They are on concave side slopes. 
The soils that are less than 20 inches deep over 
bedrock are generally adjacent to the Rock outcrop. 

The available water capacity is low in the Buska soil. 
Permeability is moderate. Runoff is medium. 

Most of the acreage is used for timber. The overstory 
is dominantly ponderosa pine. The site index for 
ponderosa pine is about 70 on the Buska soil. Some 
quaking aspen, paper birch, and Black Hills spruce 
generally grow on north aspects and along 
drainageways. The understory is dominantly little 
bluestem, sedges, prairie dropseed, snowberry, 
leadplant, chokecherry, and russet buffaloberry. 

Low strength, erosion, and the hazard of windthrow 
are the main concerns in managing timbered areas. 
Some areas below the Rock outcrop have large 
boulders on the surface. These boulders interfere with 
felling and the use of skidding equipment and other 
equipment. Applying gravel to unsurfaced roads heips 
to overcome the low strength caused by the high 
content of mica in the Buska soil. Water erosion can be 
controlled by reseeding disturbed areas and by 
installing water bars and culverts. Mass soil movement 
may occur if the steep areas are disturbed. Harvesting 
or thinning methods that do not isolate the remaining 
trees or leave them widely spaced help to overcome the 
windthrow hazard on the Buska soil. 

The Buska soil is well suited to the production of 
forage for livestock and big game animals. Proper 
stocking rates and a uniform distribution of grazing help 
to prevent depletion of the desirable forage species. 
Water erosion is a hazard along some cattle trails. 

The Buska soil is severely limited as a site for 
dwellings, septic tank absorption fields, and hard- 
surfaced roads and streets because of the slope. The 
Rock outcrop and seepage are additional limitations. 
Better suited sites generally are available. 

The land capability classification of the Buska soil is 
Vile-9, and the grazable woodland group is Rocky Side 
Slopes. The land capability classification of the Rock 
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outcrop is Vills-1; по grazable woodland group is 
assigned. 


BvC—Buska-Virkula loams, 2 to 15 percent slopes. 
These deep, well drained, gently sloping to strongly 
sloping soils are on broad ridgetops and smooth 
mountain side slopes in the Central Crystalline Area. 
The Buska soil formed in loamy material weathered 
from micaceous schist. It is on the upper side slopes 
and ridges. The Virkula soil formed in material 
weathered from metamorphic rock. It is on foot slopes 
and the lower side slopes. Elevation ranges from 4,800 
to 6,000 feet above sea level. Annual precipitation 
ranges from 16 to 20 inches. 

Areas of this map unit are irregular in shape and are 
10 to several thousand acres in size. They are 50 to 60 
percent Buska soil and 25 to 35 percent Virkula soil. 
The two soils occur as areas so closely intermingled or 
so small that mapping them separately was not 
practical. 

Typically, about 1 inch of forest litter is on the 
surface of the Buska soil, The surface layer is very dark 
gray loam about 1 inch thick. The subsurface layer is 
pale brown loam about 11 inches thick. The next layer 
is brown and yellowish brown channery loam about 3 
inches thick. The subsoil is yellowish brown, friable very 
channery loam about 10 inches thick. The underlying 
material is light yellowish brown very channery loam. 
Yellowish brown micaceous schist is at a depth of about 
41 inches. In some areas the depth to bedrock is 20 to 
40 inches. іп other areas the subsoil has less mica. 

Typically, about 1 inch of forest litter is on the 
surface of the Virkula soil. The surface layer is grayish 
brown loam about 1 inch thick. The subsurface layer is 
light gray loam about 12 inches thick. The next 9 inches 
is pale brown silty clay loam and light gray loam. Тһе 
subsoil is light yellowish brown, firm silty clay loam 
about 23 inches thick. The underlying material to a 
depth of about 60 inches is light yellowish brown 
channery and very channery silty clay loam. In some 
areas the subsoil has more mica and less clay. In other 
areas it has a higher content of coarse fragments. 

Included with these soils in mapping are small areas 
of Cordeston and Mocmont soils, soils that are less 
than 20 inches deep over bedrock, and areas of Rock 
outcrop. Inclusions make up less than 20 percent of any 
one mapped area. Cordeston soils have a thick, dark 
surface layer. They are along drainageways. Mocmont 
Soils formed in material weathered from granite. They 
are in landscape positions similar to those of the Buska 
Soil. The soils that are less than 20 inches deep over 
bedrock are generally adjacent to the Rock outcrop. 
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The Rock outcrop is metamorphic or granitic rock that 
occurs as low-relief dikes or massive domes on high 
parts of the landscape. 

The available water capacity is low in the Buska soil 
and high in the Virkula soil. Permeability is moderate in 
the Buska soil and moderately slow in the Микија soil. 
The shrink-swell potential is low in the Buska soil and 
moderate in the Virkula soil. Runoff is medium on both 
soils. 

Most of the acreage is used for timber. The overstory 
is dominantly ponderosa pine. The site index for 
ponderosa pine is about 70 on the Buska soil and 72 on 
the Virkula soil. Some quaking aspen, Black Hills 
Spruce, and paper birch grow in most areas. Bur oak 
grows on the Virkula soil in the eastern part of the 
survey area. The understory is dominantly little 
bluestem, sedges, prairie dropseed, western 
wheatgrass, needlegrass, snowberry, leadplant, 
chokecherry, and russet buffaloberry. 

When the Virkula soil is wet, logging activities, such 
as skidding, hauling, and construction, can cause 
surface compaction and the formation of ruts. These 
activities should be restricted to periods when the soil is 
dry or frozen. Harvesting and thinning methods that do 
not isolate the remaining trees or leave them widely 
spaced help to overcome the windthrow hazard on the 
Buska soil. 

These soils are well suited to the production of 
forage for livestock and big game animals. Proper 
Stocking rates and a uniform distribution of grazing help 
to prevent depletion of the desirable forage species. 

These soils have moderate limitations if used as sites 
for dweltings. The moderate shrink-swell potential of the 
Virkula soil and the large stones and slope in areas of 
the Buska soil are the main limitations. Construction 
activities are hindered on the Buska soil because of 
numerous large stones. Buildings should be designed 
So that they conform to the natural slope of the land. 
Land shaping is needed in some areas. Backfilling with 
sandy material, installing foundation drains, and 
diverting runoff away from buildings help to prevent the 
structural damage caused by shrinking and swelling of 
the Virkula soil. 

The Buska soil has moderate limitations and the 
Virkula soil severe limitations if used as a site for septic 
tank absorption fields. The slope and a thin layer of 
suitable material in areas of the Buska soil and the 
moderately slow permeability of the Virkula soil are the 
main limitations. Seepage of liquid waste through 
cracks in the bedrock can result in the pollution of 
shallow ground water. Land shaping and installing the 
distribution lines across the slope help to ensure that 
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the absorption fields function adequately in areas of the 
Buska soil. Enlarging the absorption area helps to 
overcome the slow absorption of liquid waste in areas 
of the Virkula soil. 

The Buska soil has moderate limitations and the 
Virkula soil severe limitations if used as a site for hard- 
surfaced roads and streets. The slope and large stones 
in areas of the Buska soil and low strength in the 
Virkula soil are the main limitations. Frost action is a 
hazard on the Buska soil. Construction activities are 
hindered on the Buska soil because of numerous large 
rock fragments. Building roads and streets on the 
contour helps to overcome the slope. Providing coarse 
grained subgrade or base material, constructing 
adequate roadside ditches, and installing culverts 
minimize the damage caused by frost action and by low 
strength. 

The land capability classification is Vle-13. The 
grazable woodland group is Rocky Side Slopes for the 
Buska soil and Silty Foot Slopes for the Virkula soil. 


BwE—Butche-Rock outcrop complex, 9 to 60 
percent slopes. This map unit consists of a shallow, 
excessively drained, strongly sloping to very steep 
Butche soil intermingled with areas of Rock outcrop. | 
is on mountains on the Dakota Hogback. The Butche 
soil formed in material weathered from sandstone. It is 
on side slopes and ridges. The areas of Rock outcrop 
generally are less than 3 acres in size and are 
scattered throughout the unit. Elevation ranges from 
3.200 to 5,500 feet above sea level. Annual 
precipitation ranges from 16 to 18 inches. 

Areas of this map unit are irregular in shape and аге 
10 to 500 acres in size. They are 55 to 65 percent 
Butche soil and 20 to 30 percent Rock outcrop. The 
Butche soil and the Rock outcrop occur as areas so 
closely intermingled or so small that mapping them 
separately was not practical. 

Typically, the surface layer of the Butche soil is dark 
grayish brown cobbly loam about 4 inches thick. The 
underlying material is pate brown, very friable cobbly 
loam. Very pale brown, hard sandstone is at a depth of 
about 10 inches. In some areas the bedrock is 
calcareous shale and weakly cemented sandstone. In 
other areas the soil has a higher content of sand. 

The Rock outcrop is light gray, very pale brown, 
yellowish brown, or reddish brown, hard sandstone. It 
occurs as low-relief slabs of sandstone parallel to the 
surface in the less sloping areas and as ledges and 
high rimrock outcrops in the steeper areas. 

Included in this unit in mapping are small areas of 
Gurney, Lakoa, and Rockoa soils. These soils make up 
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less than 15 percent of any one mapped area. The 
moderately deep Gurney soils are in meadows. The 
deep Lakoa and Rockoa soils are intermingled with 
areas of the Butche soil, generally on the more densely 
forested parts of the landscape. 

The available water capacity is very low in the 
Butche soil. Permeability is moderate. Runoff is medium 
or rapid. 

Most of the acreage 15 used for timber. The overstory 
is dominantly stunted ponderosa pine. Because of the 
shallowness of the Butche soil and the Rock outcrop, 
the timber canopy generally is sparse and timber 
production is limited. The site index for ponderosa pine 
is about 35. The understory is dominantly little 
bluestem, sideoats grama, prairie sandreed, 
mountainmahogany, leadplant, and skunkbush sumac. 

The slope, water erosion, and the hazard of 
windthrow are the main concerns in managing timbered 
areas. Building unsurfaced roads on the contour and in 
the less sloping areas helps to overcome the slope. 
Erosion can be controlled by seeding disturbed areas 
and by installing water bars and culverts. The 
windthrow hazard is severe on the Butche soil. || can be 
reduced by harvesting and thinning methods that do not 
isolate the remaining trees or leave them widely 
spaced. 

The Butche soil is suited to the production of forage 
for livestock and big game animals. Proper stocking 
rates and a uniform distribution of grazing help to 
prevent depletion of the desirable forage species. The 
number of suitable sites for watering facilities is 
severely limited. 

This map unit has severe limitations if used as a site 
for dwellings, septic tank absorption fields, or hard- 
surfaced roads and streets. The shallowness to bedrock 
in the Butche soil, the Rock outcrop, and the steep and 
very steep slopes are the main limitations. Seepage of 
liquid waste through cracks in the bedrock is a hazard 
in the Butche soil. Better suited sites generally are 
available. Unsurfaced roads may require additions of 
borrow material. Applying gravel to these roads 
improves the traffic-supporting capacity during wet 
periods. 

The land capability classification of the Butche soil is 
Vils-1, and the grazable woodland group is Shallow 
Ridge. The land capability classification of the Rock 
outcrop is VIlls-1; no grazable woodland group is 
assigned. 


CcE—Canyon-Bridget complex, 9 to 25 percent 
slopes. These well drained, strongly sloping and 
moderately steep soils are in the uplands on the Dakota 
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Hogback. They formed in loamy material weathered 
from interbedded sandstone and limestone. The shallow 
Canyon soil is on moderately steep side slopes and 
ridges. The deep Bridget soil is on the less sloping side 
slopes and foot slopes. Elevation ranges from 3,200 to 
4,000 feet above sea level. Annual precipitation ranges 
from 16 to 18 inches. 

Areas of this map unit are irregular in shape and are 
5 to 200 acres in size. They are 50 to 60 percent 
Canyon soil and 25 to 35 percent Bridget soil. The two 
soils occur as areas so Closely intermingled or so small 
that mapping them separately was not practical. 

Typically, the surface layer of the Canyon soil is 
brown, calcareous loam about 4 inches thick. Below this 
iS a transitional layer of very pale brown, friable, 
calcareous gravelly loam about 6 inches thick. The 
underlying material is very pale brown, calcareous 
gravelly loam. Light gray, calcareous, soft, interbedded 
fine grained sandstone and fractured limestone are ata 
depth of about 18 inches. In some areas the soil is not 
calcareous. In other areas hard sandstone is at а depth 
of 7 to 20 inches. 

Typically, the surface layer of the Bridget soil is 
grayish brown and brown, calcareous very fine sandy 
loam about 9 inches thick. Below this is a transitional 
layer of grayish brown, calcareous very fine sandy loam 
about 8 inches thick. The underlying material to a depth 
of about 60 inches is light brownish gray and light gray, 
calcareous very fine sandy loam. п some areas the soil 
has less sand and more silt. In other areas it has more 
clay. 

Included with these soils in mapping are small areas 
of Gypnevee and Satanta soils and areas of Rock 
Outcrop. Inclusions make up less than 15 percent of any 
one mapped area. Gypnevee and Satanta soils are on 
low parts of the landscape. Gypnevee soils have a high 
content of gypsum throughout. Satanta soils have more 
clay in the subsoil than the Bridget soil. The Rock 
outcrop is on high parts of the landscape. 

Fertility is low in the Canyon soil and medium in the 
Bridget soil. The content of organic matter is low in the 
Canyon soil and moderate in the Bridget soil. The 
available water capacity is very low in the Canyon soil 
and high in the Bridget soil. Permeability is moderate in 
both soils. Runoff is medium. 

Most of the acreage supports native grasses and is 
used for grazing. Water erosion is a hazard unless an 
adequate plant cover is maintained. Reestablishing 
vegetation is difficult in denuded areas. Proper stocking 
rates and rotation grazing help to maintain maximum 
productivity. 

This map unit generally is unsuited to cultivated 


crops and to tame pasture and hay. The strongly 
sloping and moderately steep slopes and a shallow 
rooting depth in the Canyon soil are the main 
limitations. 

The Bridget soil is suited to windbreaks and 
environmental plantings, but the Canyon soil generally 
is unsuited because of the shallowness tô bedrock. All 
climatically suited trees and shrubs grow well on the 
Bridget soil, except for those that require an abundant 
supply of moisture. Planting the trees and shrubs on the 
contour helps to control erosion. 

These soils have severe limitations if used as sites 
for dwellings, septic tank absorption fields, or hard- 
surtaced roads and streets because of the slope. 
Seepage of liquid waste through cracks in the bedrock 
is a hazard in the Canyon soil. Better suited sites 
generally are available. Applying borrow material to 
unsurfaced roads improves the traffic-supporting 
capacity of the Canyon soil. 

The land capability classificatian of the Canyon soil is 
Vle-11, the range site is Shallow, and the windbreak 
suitability group is 10. The land capability classification 
of the Bridget soil is iVe-1, the range site is Silty, and 
the windbreak suitability group is 3. 


CdF—Canyon-Rock outcrop complex, 15 to 60 
percent slopes. This map unit consists of a shallow, 
well drained, moderately steep to very steep Canyon 
soil intermingled with areas of Rock outcrop. It is in the 
uplands on the Dakota Hogback. The Canyon soil 
formed in loamy, calcareous material weathered from 
interbedded sandstone and limestone. It is on side 
slopes. Scattered cobbles and stones are on the 
surface. The areas of Rock outcrop usually are less 
than 1 acre in size and generally are on ridges. Very 
large boulders which have broken from ledges near the 
crest of the ridges are scattered on the surface in some 
areas, Elevation ranges from 3,200 to 4,000 feet above 
sea level. Annual precipitation ranges from 16 to 18 
inches. 

Areas of this map unit are irregular in shape and are 
10 to 1,000 acres in size. They are 55 to 65 percent 
Canyon soil and 20 to 30 percent Rock outcrop. The 
Canyon soil and the Rock outcrop occur as areas so 
closely intermingled or so small that mapping them 
separately was not practical. 

Typically, the surface layer of the Canyon soil is 
brown, calcareous loam about 4 inches thick. Below this 
is a transitional layer of very pale brown, friable, 
calcareous gravelly loam about 6 inches thick. The 
underlying material is very pale brown, calcareous 
gravelly loam. Light gray, calcareous, soft, interbedded 
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fine grained sandstone and fractured limestone аге at a 
depth of about 18 inches. In some areas the soil is not 
calcareous. In other areas the depth to hard sandstone 
is 7 to 20 inches. In places the soil is sandy. 

The Rock outcrop is calcareous, interbedded sandy 
shale, weakly cemented limestone, and sandstone. It is 
gray to brownish yellow. 

Included in this unit in mapping are small areas of 
the deep Rockoa, Satanta, and Zigweid soils. These 
soils make up Jess than 15 percent of any one mapped 
area. Rockoa soils are generally on north-facing slopes. 
Satanta and Zigweid soils are on low parts of the 
landscape. 

Fertility and the content of organic matter are low in 
the Canyon soil. The available water capacity is very 
low. Permeability is moderate. Runoff is medium or 
rapid. 

Most of the acreage supports native grasses and is 
used for grazing. Water erosion is a hazard unless an 
adequate plant cover is maintained. Reestablishing 
vegetation is difficult in denuded areas. The slope in the 
steeper areas may restrict livestock grazing. Proper 
stocking rates and rotation grazing help to maintain 
maximum productivity. 

This map unit is unsuited to cultivated crops, to tame 
pasture and hay, and to windbreaks and environmental 
plantings. The slope and the shallow root zone of the 
Canyon soil are the main limitations. 

This map unit has severe limitations if used as a site 
for dwellings, septic tank absorption fields, or hard- 
surfaced roads and streets because of the slope, the 
shallowness to bedrock, the unstable nature of the 
bedrock, and the Rock outcrop. Better suited sites 
generally are available. Applying borrow material to 
unsurfaced roads and trails improves the traffic- 
supporting capacity. 

The land capability classification of the Canyon soil is 
Vile-4, the range site is Shallow, and the windbreak 
suitability group is 10. The land capability classification 
is Vills-1 for the Rock outcrop: no range site or 
windbreak suitability group 15 assigned. 


CkC—Citadel-Vanocker complex, 2 to 12 percent 
slopes. These deep, well drained, gently sloping to 
rolling soils are on broad ridgetops and smooth 
mountain side slopes at the lower elevations on the 
Limestone Plateau. They formed in material weathered 
from limestone and calcareous sandstone. The Citadel 
Soil is on the lower side slopes. The Vanocker soil is on 
the higher side slopes. Elevation ranges from 3,500 to 
6,200 feet above sea level. Annual precipitation ranges 
from 18 to 22 inches. 
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Areas of this map unit are irregular in shape and are 
10 to 1,000 acres in size. They are 45 to 55 percent 
Citadel soil and 20 to 30 percent Vanocker soil. The two 
soils occur as areas so closely intermingled or so small 
that mapping them separately was not practical. 

Typically, about 1 inch of forest litter is on the 
surface of the Citadel soil. The surface layer is dark 
brown loam about 1 inch thick. The subsurface layer is 
light reddish brown loam about 9 inches thick. The next 
4 inches is light reddish brown clay and reddish brown 
loam. The subsoil is about 28 inches thick. It is light 
reddish brown, firm clay in the upper part; brown, firm 
clay loam in the next part; and yellowish brown, friable, 
calcareous, gravelly clay loam in the lower part. The 
underlying material to a depth of about 60 inches is 
light yellowish brown, calcareous gravelly clay loam. In 
some areas the subsoil has less clay and more silt. In 
other areas the surface layer is thicker or darker. 

Typically, about 1 inch of forest litter is on the 
surface of the Vanocker soil. The surface layer is brown 
channery loam about 2 inches thick. The subsoil is 
brown and pale brown, firm and friable very channery 
clay loam about 11 inches thick. It is calcareous in the 
lower part. The underlying material to a depth of about 
60 inches is very pale brown, calcareous very channery 
loam. In some areas the depth to bedrock is 20 to 40 
inches. 

Included with these soils in mapping are small areas 
of Lakoa and Paunsaugunt soils and areas of Rock 
outcrop. Inclusions make up less than 20 percent of any 
one mapped area. The deep Lakoa soils have more 
sand and less clay than the Citadel soil and fewer rock 
fragments than the Vanocker soil. They are in 
landscape positions similar to those of the Citadel soil. 
The shallow Paunsaugunt soils are on high parts of the 
landscape. The Rock outcrop occurs as bare slabs that 
are parallel to the surface. 

The available water capacity is high in the Citadel 
Soil and moderate in the Vanocker soil. Permeability is 
slow in the Citadel soil and moderate in the Vanocker 
soil. The shrink-swell potential is high in the subsoil of 
the Citadel soil and moderate in the underlying material. 
It is moderate in the Vanocker soil. Runoff is medium 
on both soils. 

Most of the acreage is used for timber. The overstory 
is dominantly ponderosa pine. The site index for 
ponderosa pine is about 70 on the Citadel soil and 62 
on the Vanocker soil. Some quaking aspen and paper 
birch grow on the Citadel soil. The understory is 
dominantly prairie dropseed, western wheatgrass, little 
bluestem, brome, common juniper, snowberry, and 
Oregongrape. When the Citadel soil is wet, logging 
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activities, such as skidding, hauling, and construction, 
can cause surface compaction and the formation of 
ruts. These activities should be restricted to periods 
when the soil is dry or frozen. 

These soils are well suited to the production of 
forage for livestock and big game animals. Proper 
stocking rates and a uniform distribution of grazing help 
to maintain the desirable forage species. Many sites for 
watering facilities are available. 

The Citadel soil is severely limited and the Vanocker 
soil moderately limited as a site for dwellings because 
of the shrink-swell potential. Backfilling with sandy 
material, installing foundation drains, and diverting 
runoff away from buildings help to prevent the structural 
damage caused by shrinking and swelling. Reinforcing 
foundations and footings also helps to prevent this 
damage. 

The Citadel soil is severely limited and the Vanocker 
soil moderately limited as a site for septic tank 
absorption fields because of the restricted permeability. 
Enlarging the absorption area helps to overcome the 
slow absorption of liquid waste. 

The Citadel soil is severely limited and the Vanocker 
soil moderately limited as a site for hard-surfaced roads 
and streets. The shrink-swell potential of both soils and 
low strength in the Citadel soil are the main limitations. 
Frost action is a hazard. Constructing roads on raised, 
well compacted fill material and providing adequate 
roadside ditches and culverts help to prevent the 
damage caused by shrinking and swelling and by frost 
action. Providing coarse grained subgrade or base 
material helps to prevent the damage caused by low 
strength. Applying gravel to unsurfaced roads improves 
the traffic-supporting capacity of the soils during wet 
periods. 

The land capability classification is Vle-13. The 
grazable woodland group is Silty Foot Slopes for the 
Citadel soil and Cool Slopes for the Vanocker soil. 


CoA—Colombo loam, channeled, 0 to 4 percent 
slopes. This deep, well drained, rarely flooded, nearly 
level and very gently sloping soil is on flood plains in 
the Red Valley and on the Dakota Hogback. It is 
dissected by streams characterized by many meanders. 
It formed in calcareous, loamy alluvium. Elevation 
ranges from 3,200 to 4,000 feet above sea level. 
Annual precipitation ranges from 16 to 18 inches. Areas 
are long and narrow and are 10 to 200 acres in size. 

Typically, the surface layer is brown and grayish 
brown, caicareous loam about 10 inches thick. The 
underlying material to a depth of about 60 inches is 
brown, calcareous loam and pale brown, calcareous 


sandy loam. |п some areas the surface layer is not 50 
dark or has less sand and more silt and clay. In other 
areas the underlying material has more sand. 

Included with this soil in mapping are small areas of 
Tilford and Winetti soils. These soils make up less than 
15 percent of any one mapped area. Tilford soils are 
redder than the Colombo soil. They are on high parts of 
the landscape. Winetti soils have rock fragments 
throughout. They are generally adjacent to stream 
channels. 

Fertility is medium and the content of organic matter 
moderate in the Colombo soil. Tilth is good. The 
available water capacity is high. Permeability is 
moderate. Runoff is slow. 

Most of the acreage supports native grasses and is 
used for grazing. Some areas along stream channels 
support bur oak, cottonwood, and green ash. 
Maintaining a good plant cover and ground mulch helps 
to control the streambank erosion caused by flooding 
during periods of rapid snowmelt and heavy 
thunderstorms. 

This soil generally is unsuited to cultivated crops, to 
tame pasture and hay, and to windbreaks and 
environmental plantings because of the flooding and the 
small, isolated areas created by stream meanders. 
Hand planted trees and shrubs grow well. 

This soil is severely limited as a site for dwellings 
because of the flooding. Better suited sites generally 
are available. If dwellings are constructed on this soil, 
installing dikes or enlarging the channel so that it can 
handle peak flows may protect the site against flooding. 
The sides of shallow excavations can cave in unless 
they are shored. 

This soil has moderate limitations if used as a site for 
septic tank absorption fields or hard-surfaced roads and 
streets. The moderate permeability is the main 
limitation. Flooding and frost action are hazards. 
Enlarging the absorption area in septic tank absorption 
fields helps to overcome the slow absorption of liquid 
waste. Installing dikes helps to protect the site against 
flooding. Constructing roads on raised, well compacted 
fill material and providing adequate roadside ditches 
and culverts help to prevent the damage caused by 
flooding and frost action. 

The land capability classification is Мм-1, and the 
range site is Overflow. The windbreak suitability group 
is 3. 


CpA—Colombo-Urban land complex, 0 to 2 
percent slopes. This map unit consists of a deep, well 
drained, rarely flooded, nearly level Colombo soil and 
areas of Urban land in the Red Valley. It is on the flood 
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plain along Rapid Creek, below Canyon Lake. The 
Colombo soil formed in calcareous, loamy alluvium. 
Elevation ranges from 3,200 to 3,400 feet above sea 
level. Annual precipitation ranges from 16 to 18 inches. 

Only one area of this unit was mapped. It is long and 
narrow and is approximately 800 acres in size. It is 
approximately 75 percent Colombo soil and 20 percent 
Urban land. The Columbo soil and Urban land occur as 
areas so closely intermingled or so small that mapping 
them separately was not practical. 

Typically, the surface layer of the Colombo soil is 
brown and grayish brown, calcareous loam about 10 
inches thick. The underlying material to a depth of 
about 60 inches is brown, calcareous loam and pale 
brown, calcareous sandy loam. In some areas the 
surface layer is not so dark or has less sand and more 
silt and clay. In other areas the underlying material has 
more sand. 

The Urban land is in areas that have been cut, 
buried, compacted, or disturbed in some way and now 
are covered with streets, buildings, or paved parking 
lots. The buildings are mostly commercial. Because the 
landscape has been altered and the soils covered with 
urban structures, identification of the soil series is not 
feasible. 

Included in this unit in mapping are small areas of 
Tilford and Winetti soils. These soils make up less than 
15 percent of the mapped area. Tilford soils are redder 
than the Colombo soil. They are on high parts of the 
landscape. Winetti soils have rock fragments 
throughout. They are generally adjacent to stream 
channels. 

Fertility is medium and the content of organic matter 
moderate in the Colombo soil. The available water 
capacity is high. Permeability is moderate. Runoff is 
slow. 

Most of the acreage is used for recreation areas, 
such as golf courses, parks, ball fields, and fishing 
sites. Some areas are used for flower gardens. The 
Colombo soil is well suited to grasses, flowers, trees, 
and shrubs. All climatically suited species grow well if 
the site is irrigated during dry periods. 

This map unit has severe limitations if used as a site 
for dwellings and moderate limitations if used as a site 
for hard-surfaced roads and streets. Flooding and frost 
action are the main hazards. If dwellings are 
constructed on the Colombo soil, installing dikes may 
protect the site against flooding. The sides of shallow 
excavations can cave in unless they are shored. 
Constructing hard-surfaced roads and streets on raised, 
well compacted fill material and providing adequate 
roadside ditches and culverts help to prevent the 
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damage caused by flooding and frost action. 
No interpretive groups are assigned to this unit. 


CvB—Cordeston loam, 2 to 10 percent slopes. This 
deep, well drained, rarely flooded, gently sloping and 
moderately sloping soil is on flood plains in mountain 
meadows dissected by drainageways characterized by 
a few meanders. It is in the Central Crystalline Area. It 
formed in loamy alluvial material weathered from 
sedimentary and metamorphic rock. Elevation ranges 
from 4,000 to 6,200 feet above sea level. Annual 
precipitation ranges from 18 to 20 inches. Areas 
generally are long and narrow and are 10 to 200 acres 
in size. 

Typically, the surface layer is very dark gray loam 
about 10 inches thick. The subsoil is very dark gray and 
dark grayish brown, very friable loam about 35 inches 
thick. The underlying material to a depth of about 60 
inches is brown loam. In some areas the soil has 
coarse fragments throughout. In other areas it has more 
sand. 

Included with this soil in mapping are small areas of 
Bultflat, Marshbrook, and Pactola soils and small areas 
of Rock outcrop. Inclusions make up less than 15 
percent of any one mapped area. Bullflat soils are dark 
to a depth of less than 20 inches. They are on high 
parts of the landscape. Marshbrook soils have a 
seasonal high water table and are adjacent to stream 
channels. Pactola soils have more rock fragments 
throughout than the Cordeston soil. They are on 
mountain side slopes. The Rock outcrop is generally on 
the edge of the unit, adjacent to mountain side slopes. 

Fertility and the content of organic matter are high in 
the Cordeston soil. Tilth is good. The available water 
capacity is high. Permeability is moderate. The shrink- 
swell potential is moderate in the subsoil and low in the 
underlying material. Runoff is slow or medium. 

Most of the acreage supports native grasses and is 
used for grazing. Some areas support clusters of 
quaking aspen, paper birch, ponderosa pine, and bur 
oak. Streambank erosion is a management concern. 
Maintaining a good plant cover and ground mulch helps 
to control the erosion caused by flooding during periods 
of rapid snowmelt and heavy thunderstorms. 

Some areas are used for tame pasture and hay. Big 
bluestem, indiangrass, orchardgrass, and tall fescue are 
suitable pasture plants. Controlling the encroachment of 
trees on the edges of the unit helps to maintain 
maximum productivity. The use of haying equipment is 
limited in some areas because of the Rock outcrop. 

This unit generally is not cultivated because of a 
short growing season, the long and narrow shape of the 
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areas, and the Rock outcrop. 

This soil is suited to windbreaks and environmental 
plantings. All climatically suited trees and shrubs grow 
well, except for those that require an abundant supply 
of moisture. 

This soil is severely limited as a site for dwellings 
because of the flooding. If dwellings are constructed on 
this soil, installing dikes may protect the site against 
flooding. Better suited sites generally are available. 

This soil has moderate limitations if used as a site for 
septic tank absorption fields or hard-surfaced roads and 
streets. The moderate permeability and the shrink-swell 
potential are the main limitations. Flooding is a hazard. 
Enlarging the absorption area in septic tank absorption 
fields helps to overcome the slow absorption of liquid 
waste. Installing dikes may protect the site against 
flooding. Constructing roads on raised, well compacted 
fill materia! and providing adequate roadside ditches 
and culverts help to prevent the damage caused by 
flooding and by shrinking and swelling. Applying gravel 
to unsurfaced roads improves the traffic-supporting 
capacity of the soil during wet periods. 

The land capability classification is IVe-1, and the 
range site is Overflow. The windbreak suitability group 
is 3. 


CwB—Cordeston-Marshbrook loams, 0 to 6 
percent slopes. These deep, nearly level and gently 
sloping soils are on flood plains of mountain meadows 
in the Central Crystalline Area (fig. 6). They generally 
are dissected by meandering perennial streams. They 
formed in loamy alluvium weathered from metamorphic 
rock. The well drained Cordeston soil is on the higher 
side slopes and foot slopes and is subject to rare 
flooding. The poorly drained Marshbrook soil is on the 
lower foot slopes and toe slopes and is occasionally 
flooded for brief periods. Elevation ranges from 4,800 to 
6.200 feet above sea level. Annual precipitation ranges 
from 16 to 22 inches. 

Areas of this map unit are long and narrow and are 
10 to 400 acres in size. They are 50 to 60 percent 
Cordeston soil and 25 to 35 percent Marshbrook soil. 
The two soils occur as areas so closely intermingled or 
so small that mapping them separately was not 
practical. 

Typically, the surface layer of the Cordeston soil is 
very dark gray loam about 10 inches thick. The subsoil 
is very dark gray and dark grayish brown, very friable 
loam about 35 inches thick. The underlying material to a 
depth of about 60 inches is brown loam. In some areas, 
the dark colors extend to a depth of less than 20 inches 
and the subsoil has more clay. In other areas the soil 


has coarse fragments throughout. 

Typically, the surface layer of the Marshbrook soil is 
very dark grayish brown loam about 9 inches thick. The 
subsurface layer is dark grayish brown, mottled loam 
about 16 inches thick. The subsoil is grayish brown, 
mottled, friable loam about 16 inches thick. The 
underlying material to a depth of about 60 inches is 
dark grayish brown, mottled gravelly loam-and dark 
gray, mottled gravelly sandy loam. In some areas the 
soil has coarse fragments throughout. In other areas it 
has a calcareous overburden. |п places the seasonal 
high water table is at or near the surface. 

Included with these soils in mapping are small areas 
of Buska and Pactola soils. These included soils make 
up less than 15 percent of any one mapped area. They 
are on high parts of the landscape. Buska soils have a 
higher content of mica and coarse fragments than the 
Cordeston and Marshbrook soils, and Pactola soils 
have a higher content of coarse fragments. 

Fertility and the content of organic matter are high in 
the Cordeston and Marshbrook soils. The available 
water capacity also is high. Permeability is moderate in 
the Cordeston soil and moderately slow in the 
Marshbrook soil. In most years a seasonal high water 
table is at a depth of 1 to 2 feet in the Marshbrook soil. 
The shrink-swell potential is moderate in the subsoil of 
both soils and low in the underlying material. Runoff is 
slow. 

Most of the acreage supports native grasses and is 
used for grazing. In some areas the Cordeston soil 
supports ponderosa pine and quaking aspen. Willow, 
Black Hills spruce, and paper birch grow in some areas 
of the Marshbrook soil. In other areas the vegetation is 
dominated by slough sedge and bulrushes. Generally, 
no major hazards or limitations affect the use of these 
soils for range. Proper stocking rates and rotation 
grazing help to maintain maximum productivity. 

This map unit is suited to tame pasture and hay. Big 
bluestem, indiangrass, orchardgrass, and tall fescue 
grow weil on the Cordeston soil. The Marshbrook soil is 
suited to water-tolerant plants, such as creeping foxtail 
and reed canarygrass. 

In most areas these soils are poorly suited to 
cultivated crops because of a short growing season, the 
long and narrow shape of the areas, and the flooding. 

These soils are suited to windbreaks and 
environmental plantings. All climatically adapted trees 
and shrubs grow well on the Cordeston soil, except for 
those that require an abundant supply of moisture. The 
trees and shrubs that require an abundant supply of 
moisture grow well on the Marshbrook soil. 

These soils are severely limited as sites for dwellings 
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Figure 6.—A mountain valley meadow along Slate Creek in the Central Crystalline Area. Cordeston-Marshbrook loams, 0 to 6 percent 
slopes, are in the foreground. The forested side slopes are in an area of Rock outcrop-Pactola complex, 40 to 80 percent slopes. 
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because of the flooding. Better suited sites generally 
are available. 

The Cordeston soil has moderate limitations and the 
Marshbrook soil severe limitations if used as a site for 
septic tank absorption fields. The restricted permeability 
and wetness are the main limitations. Flooding is a 
hazard. The absorption fields should be located on the 
better drained adjacent soils. Enlarging the absorption 
area helps to overcome the slow absorption of liquid 
waste in the Cordeston soil. Installing dikes helps to 
protect the site against flooding. 

These soils have moderate limitations if used as sites 
for hard-surfaced roads and streets. The shrink-swell 
potential of the Cordeston soil is the main limitation. 
Flooding and frost action in areas of the Marshbrook 
soil are hazards. Constructing the roads on raised, well 
compacted fill material and providing adequate roadside 
ditches and culverts help to prevent the damage caused 
by flooding, frost action, and shrinking and swelling. 
Applying gravel to unsurfaced roads improves the 
traffic-supporting capacity of the soils during wet 
periods. 

The land capability classification of the Cordeston 
Soil is Ше-1, the range site is Overflow, and the 
windbreak suitability group is 3. The land capability 
classification of the Marshbrook soil is Vw-1, the range 
site is Subirrigated, and the windbreak suitability group 
is 2. 


CxC—Cordeston-Winetti complex, 2 to 9 percent 
slopes. These deep, rarely flooded, gently sloping and 
moderately sloping soils are on flood plains of mountain 
meadows dissected by drainageways characterized by 
a few meanders. They are at the lower elevations on 
the Limestone Plateau. They formed in calcareous, 
loamy alluvium weathered from sedimentary rock. In 
some areas scattered stones and boulders are on the 
surface. The well drained Cordeston soil is on side 
slopes and the upper foot slopes. The somewhat 
excessively drained Winetti soil is adjacent to stream 
channels. Elevation ranges from 4,200 to 6,200 feet 
above sea level. Annual precipitation ranges from 17 to 
20 inches. 

Areas of this map unit are long and narrow and are 
10 to 500 acres in size. They are 55 to 65 percent 
Cordeston soil and 15 to 25 percent Winetti sail. The 
two soils occur as areas so closely intermingled or so 
small that mapping them separately was not practical. 

Typically, the surface layer of the Cordeston soil is 
very dark grayish brown, calcareous loam about 10 
inches thick. The subsoil is very dark grayish brown and 
dark brown, very friable, calcareous loam about 22 


inches thick. The underlying material to a depth of 
about 60 inches is grayish brown, calcareous loam. In 
some areas the lower part of the soil has a higher 
content of coarse fragments. In other areas the soil is 
noncalcareous to a depth of 20 inches. 

Typically, the surface layer of the Winetti soil is 
grayish brown, calcareous cobbly loam about 5 inches 
thick. The upper part of the underlying material is 
brown, calcareous loamy sand. The lower part to a 
depth of about 60 inches is grayish brown, calcareous 
very gravelly and very cobbly sandy loam. 

Included with these soils in mapping are small areas 
of Barnum and Bullflat soils. These included soils make 
up less than 15 percent of any one mapped area. 
Barnum soils are redder than the Cordeston soil. They 
are in landscape positions similar to those of the 
Cordeston soil. Bullflat soils are on high parts of the 
landscape. They are less stratified than the Cordeston 
soil. 

Fertility is high in the Cordeston soil and medium in 
the Winetti soil. The content of organic matter is high in 
the Cordeston soil and moderate in the Winetti soil. The 
available water capacity is high in the Cordeston soil 
and low in the Winetti soil. Permeability is moderate in 
the Cordeston soil and moderately rapid in the Winetti 
soil. The shrink-swell potential is moderate in the 
subsoil of the Cordeston soil and low in the underlying 
material. It is low in the Winetti soil. Runoff is slow or 
medium on both soils. 

Most of the acreage supports native grasses and is 
used for grazing. The Winetti soil supports some 
clusters of ponderosa pine, quaking aspen, paper birch, 
and bur oak. Generally, no major hazards or limitations 
affect the use of these soils for range. Proper stocking 
rates and rotation grazing help to maintain maximum 
production. 

This map unit is poorly suited to cultivated crops and 
to tame pasture and hay because of the flooding, the 
long and narrow shape of the areas, and the cobbles in 
the Winetti soil. 

The Cordeston soil is suited to windbreaks and 
environmental plantings, but the Winetti soil is unsuited 
because of the cobbles. All climatically suited trees and 
shrubs grow ме! on the Cordeston soil, except for 
those that require an abundant supply of moisture. 

These soils are severely limited as sites for dwellings 
because of the flooding. Dwellings should be built on 
the adjacent upland soils. If dwellings are constructed 
on this unit, installing dikes may protect the site against 
flooding. The sides of shallow excavations in areas of 
the Winetti soil can cave in unless they are shored. 

These soils have moderate limitations if used as sites 
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for septic tank absorption fields or hard-surfaced roads 
and streets. The moderate permeability and the shrink- 
swell potential of the Cordeston soil are the main 
limitations. Flooding and frost action are hazards. 
Measures that control flooding are needed. Enlarging 
the absorption area in septic tank absorption fields 
helps to overcome the slow absorption of liquid waste in 
the Cordeston soil. The effluent from waste disposal 
systems can pollute shallow ground water in areas of 
the Winetti soil. Constructing roads on raised, well 
compacted fill material and providing adequate roadside 
ditches and culverts help to prevent the damage caused 
by shrinking and swelling, flooding, and frost action. 
Applying gravel to unsurfaced roads improves the 
traffic-supporting capacity of the soils during wet 
periods. 

The land capability classification of the Cordeston 
soil is ІУе-14, and the windbreak suitability group is 3. 
The land capability classification of the Winetti soil is 
Vis-4, and the windbreak suitability group is 10. The 
range site of both soils is Overflow. 


DgB—Demar-Grummit-Slickspots complex, 0 to 6 
percent slopes. This map unit consists of nearly level 
to gently sloping Demar and Grummit soils and 
Slickspots on low terraces and uplands. It is along 
streams and drainageways in the southwest part of the 
survey area. The Demar and Grummit soils formed in 
clayey material weathered from acid shale. The deep, 
moderately well drained Demar soil is on foot slopes 
and on micro-highs. The shallow, well drained Grummit 
soil is on side slopes and knolls. The Slickspots are in 
small, barren, low areas and micro-depressions. 
Elevation ranges from 3,500 to 4,000 feet above sea 
level. Annual precipitation ranges from 14 to 16 inches. 

Areas of this map unit are irregular in shape and are 
20 to 500 acres in size. They are 40 to 50 percent 
Demar soil, 20 to 30 percent Grummit soil, and 15 to 25 
percent Slickspots. The two soils and Slickspots occur 
as areas so closely intermingled or so small that 
mapping them separately was not practical. 

Typically, the surface layer of the Demar soil is light 
brownish gray clay loam about 5 inches thick. The 
subsoil is pale brown and light brownish gray, very firm 
clay about 19 inches thick. The underlying material to a 
depth of about 60 inches is light brownish gray and pale 
brown clay. Accumulations of salts are in the lower part 
of the subsoil and in the underlying material. In some 
areas the soil is more alkaline. In other areas shale is 
at a depth of 20 to 40 inches. 

Typically, the surface layer of the Grummit soil is 
gray clay about 4 inches thick. The underlying material 
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also is gray clay. Shale fragments increase in size and 
amount with increasing depth. Dark gray, soft, acid 
shale is at a depth of about 16 inches. In some areas 
the content of gravel and cobbles in the surface layer is 
as much as 50 percent. 

Typically, Slickspots have a light gray surface crust 
over dense, massive clay. They have visible salts at or 
near the surface and support little or no vegetation. 

Included in this unit in mapping are small areas of 
Haverson, Pierre, and Arvada Variant soils. These soils 
make up less than 15 percent of any one mapped area. 
The deep Haverson soils have less clay and are more 
stratified than the Demar and Grummit soils. They are 
on low parts of the landscape. The moderately deep 
Pierre soils are alkaline. They are on high parts of the 
landscape. The poorly drained Arvada Variant soils are 
on low stream terraces below areas of the Demar soil. 

Fertility and the content of organic matter are low in 
the Demar and Grummit soils. The available water 
capacity is low in the Demar soil and very low in the 
Grummit soil. Permeability is very slow in the Demar 
soil and moderately slow in the Grummit soil. The 
shrink-swell potential is high in both soils. Runoff is 
medium. 

Most of the acreage supports native grasses and is 
used for grazing. Surface compaction is a hazard. 
Restricted grazing during wet periods helps to prevent 
compaction and the deterioration of tilth. 

This map unit generally is unsuited to cultivated 
crops, to tame pasture and hay, and to windbreaks and 
environmental plantings. 

The Demar and Grummit soils are severely limited as 
sites for dwellings because of the high shrink-swell 
potential. Backfilling with sandy material, installing 
foundation drains, and diverting runoff away from 
buildings help to prevent the structural damage caused 
by shrinking and swelling. Reinforcing foundations and 
footings also helps to prevent this damage. 

The Demar and Grummit soils have severe 
limitations if used as sites for septic tank absorption 
fields. The very slow permeability in the Demar soil and 
the shallowness to bedrock and seepage in the 
Grummit soil are the main limitations. Seepage of liquid 
waste through cracks in the bedrock can result in the 
pollution of shallow ground water. The very slow 
permeability restricts the movement of liquid waste. 
Absorption fields do not function well unless the 
absorption area is enlarged. 

The Demar and Grummit soils have severe 
limitations if used as sites for hard-surfaced roads and 
streets. The high shrink-swell potential and low strength 
are the main limitations. Constructing roads on raised, 
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well compacted, coarse textured fill material and 
providing adequate roadside ditches and culverts help 
to minimize the damage caused by shrinking and 
swelling and by low strength. Applying gravel to 
unsurfaced roads improves the traffic-supporting 
capacity of the soils during wet periods. 

The land capability classification of the Demar soil is 
VIs-3, the range site is Claypan, and the windbreak 
suitability group is 9. The land capability classification of 
the Grummit soil is Vle-12, the range site is Shallow 
Clay, and the windbreak suitability group is 10. The 
land capability classification of the Slickspots is VlIIs-3; 
no range site or windbreak suitability group is assigned. 


GbA—Glenberg fine sandy loam, 0 to 4 percent 
slopes. This deep, well drained, occasionally flooded, 
nearly level and very gently sloping soil is on flood 
plains in the Red Valley and on the Dakota Hogback. It 
is dissected by streams characterized by very few 
meanders. It formed in calcareous, loamy alluvium. 
Elevation ranges from 3,200 to 4,000 feet above sea 
level. Annual precipitation ranges from 16 to 18 inches. 
Areas are long and narrow and are 5 to 80 acres in 
size. 

Typically, the surface layer is grayish brown, 
calcareous fine sandy loam about 5 inches thick. The 
underlying material to a depth of about 60 inches is 
pale brown and brown, calcareous, loamy fine sand and 
fine sandy loam. In some areas the surface layer has 
cobbles. 

Included with this soil in mapping are small areas of 
Barnum and Winetti soils. These soils make up less 
than 15 percent of any one mapped area. Barnum soils 
have less sand and more clay than the Glenberg soil. 
They are on the slightly higher terraces. Winetti soils 
have more rock fragments than the Glenberg soil. They 
are next to stream channels. 

Fertility is medium and the content of organic matter 
moderate in the Glenberg soil. Tilth is good. The 
available water capacity is moderate. Permeability is 
moderately rapid. Runoff is slow. 

Most of the acreage supports native grasses and is 
used for grazing. Some areas along stream channels 
support bur oak, cottonwood, and green ash. The main 
management concerns are flooding, streambank 
erosion, and the moisture supply. Maintaining a good 
plant cover and ground mulch conserves moisture and 
helps to contro! the water erosion caused by flooding 
during periods of rapid snowmelt and heavy 
thunderstorms. 

This soil is suited to cultivated crops and to tame 
pasture and hay. If irrigated, it is well suited to truck 


garden crops. Alfalfa, intermediate wheatgrass, and 
pubescent wheatgrass are suitable pasture plants. 
Small grain is the main crop. Measures that control 
flooding and wind erosion and conserve moisture are 
needed. Leaving crop residue on the surface helps to 
control wind erosion and conserves moisture. Installing 
dikes or diversions helps to control flooding. 

This soil is well suited to windbreaks and 
environmental plantings. Most climatically suited trees 
and shrubs grow well. 

This soil is severely limited as a site for dwellings, 
Septic tank absorption fields, and hard-surfaced roads 
and streets because of the flooding. Dwellings and 
septic tank absorption fields should be located on the 
adjacent upland soils. If dwellings are constructed on 
this soil, installing dikes protects the site against 
flooding. The sides of shallow excavations can cave in 
unless they are shored. Raising the road grade and 
diverting floodwater minimizes the damage caused by 
flooding. 

The land capability classification is ІУе-6, and the 
range site is Sandy. The windbreak suitability group is 
1. 


GrD—Grummit-Rock outcrop complex, 6 to 15 
percent slopes. This map unit consists of a shallow, 
well drained, moderately sloping and strongly sloping 
Grummit soil intermingled with areas of Rock outcrop. It 
is on upland ridges and hills in the southwest part of the 
survey area. The Grummit soil formed in clayey material 
weathered from acid shale. It is on side slopes. The 
Rock outcrop is on ridges and escarpments. Elevation 
ranges from 3,500 to 4,000 feet above sea level. 
Annual precipitation ranges from 14 to 16 inches. 

Areas of this map unit are irregular in shape and are 
20 to 900 acres in size. They are 55 to 65 percent 
Grummit soil and 20 to 30 percent Rock outcrop. The 
Grummit soil and Rock outcrop occur as areas so 
closely intermingled or so small that separating them in 
mapping was not practical. 

Typically, the surface layer of the Grummit soil is 
gray clay about 4 inches thick. The underlying material 
also is gray clay. Shale fragments increase in size and 
amount with increasing depth. Dark gray, soft, acid 
shale is at a depth of about 16 inches. In some areas 
the surface layer has gravel and cobbles. In other areas 
the depth to acid shale is 20 to 40 inches. 

The Rock outcrop is dark gray to black, soft, acid 
shale. 

Included in this unit in mapping are small areas of 
Arvada, Demar, and Pierre soils. These soils make up 
less than 15 percent of any one mapped area. The 
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deep Arvada апа Demar soils have a high content of 
salts. They are on low parts of the landscape. The 
moderately deep Pierre soils are alkaline. They are in 
landscape positions similar to those of the Grummit soil. 

Fertility and the content of organic matter are low in 
the Grummit soil. The available water capacity is very 
low. Permeability is moderately slow. The shrink-swell 
potential is high. Runoff is medium. 

Most areas Support native grasses and are used for 
grazing. Water erosion is a hazard. Gullies form along 
some cattle trails. Fencing and other means of 
controlling livestock traffic patterns help to control 
gullying. Reestablishing vegetation is difficult. 

This unit generally is unsuited to cultivated crops, to 
tame pasture and hay, and to windbreaks and 
environmental plantings. 

The Grummit soil is severely limited as a site for 
dwellings. The high shrink-swell potential is the main 
limitation. Backfilling with sandy material, installing 
foundation drains, and diverting runoff away from 
buildings help to prevent the structural damage caused 
by shrinking and swelling. Reinforcing foundations and 
footings also helps to prevent this damage. 

The Grummit soil has severe limitations if used as a 
site for septic tank absorption fields. The shallowness to 
bedrock and seepage are the main limitations. Seepage 
of liquid waste through cracks in the bedrock can result 
in the pollution of shallow ground water. Better suited 
sites generally are available. 

This map unit has severe limitations if used as a site 
for hard-surfaced roads and streets. The high shrink- 
swell potential and low strength in the Grummit soil are 
the main limitations. Constructing the roads on raised, 
well compacted fill material and diverting runoff away 
from the roads help to prevent the damage caused by 
shrinking and swelling. Providing coarse grained 
subgrade or base material helps to prevent the damage 
caused by low strength. Unsurfaced roads in areas of 
Rock outcrop may require additions of borrow material. 
Applying gravel to unsurfaced roads improves the 
traffic-supporting capacity during wet periods. 

The land capability classification of the Grummit soil 
is Vle-12, the range site is Shallow Clay, and the 
windbreak suitability group is 10. The land capability 
classification of the Rock outcrop is VIlls-2; no range 
site or windbreak suitability group is assigned. 


GrF—Grummit-Rock outcrop complex, 15 to 60 
percent slopes. This map unit consists of a shallow, 
well drained, moderately steep to very steep Grummit 
soil intermingled with areas of Rock outcrop. It is on 
upland ridges in the southwest part of the survey area. 
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The Grummit soil formed in clayey material weathered 
from acid shale. It is on side slopes. The Rock outcrop 
is on ridges and escarpments. Elevation ranges from 
3,500 to 4,000 feet above sea level. Annual 
precipitation ranges from 14 to 16 inches. 

Areas of this map unit are irregular in shape and are 
50 to 1,400 acres in size. They are 45 to 55 percent 
Grummit soil and 30 to 40 percent Rock outcrop. The 
Grummit soil and Rock outcrop occur as areas so 
closely intermingled or so small that separating them in 
mapping was not practical. 

Typically, the surface layer of the Grummit soil is 
gray clay about 4 inches thick. The underlying material 
also is gray clay. Shale fragments increase in size and 
amount with increasing depth. Dark gray, soft, acid 
shale is at a depth of about 16 inches. In some areas 
the content of gravel and small cobbles in the surface 
layer is as much as 50 percent. In other areas the 
depth to bedrock is 20 to 40 inches. 

The Rock outcrop is dark gray to black, soft, acid 
shale. 

Included in this unit in mapping are small areas of 
Butche and Pierre soils. These soils make up less than 
15 percent of any one mapped area. Butche soils have 
sandstone at a depth of 10 to 20 inches. They are on 
high parts of the landscape. Pierre soils are alkaline 
and have shale at a depth of 20 to 40 inches. They are 
in landscape positions similar to those of the Grummit 
soil. 

Fertility and the content of organic matter are low in 
the Grummit soil. The available water capacity is very 
low. Permeability is moderately slow. The shrink-swell 
potential is high. Runoff is rapid. 

Most areas support native grasses along with sparse 
stands of stunted ponderosa pine. Water erosion is a 
hazard. Maintaining a good plant cover helps to control 
water erosion. Reestablishing vegetation is difficult. 

This map unit is unsuited to cultivated crops, to tame 
pasture and hay, and to windbreaks and environmental 
plantings. 

This map unit has severe limitations if used as a site 
for dwellings, septic tank absorption fields, or hard- 
surfaced roads and streets. The shallowness to 
bedrock, the high shrink-swell potential, seepage, low 
strength, the moderately steep to very steep slopes, 
and the Rock outcrop are the main limitations. Better 
suited sites generally are available. Unsurfaced roads in 
areas of Rock outcrop may require additions of borrow 
material. Applying gravel to these roads improves the 
traffic-supporting capacity during wet periods. 

The land capability classification of the Grummit soil 
is Vile-5, the range site is Shallow Clay, and the 
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windbreak suitability group is 10. The land capability 
classification of the Rock outcrop is МШ5-2; no range 
site or windbreak suitability group is assigned. 


GuC—Gurney-Butche complex, 2 to 9 percent 
slopes. These gently sloping and moderately sloping 
soils are on mountain prairies on the Dakota Hogback. 
They formed in material weathered from sandstone and 
other sedimentary bedrock. The moderately deep, well 
drained Gurney soil is on side slopes and foot slopes. 
The shallow, excessively drained Butche soil is on 
ridges. Elevation ranges from 3,200 to 4,000 feet above 
sea level. Annual precipitation ranges from 16 to 18 
inches. 

Areas of this map unit are irregular in shape and are 
5 to 200 acres in size. They are 50 to 60 percent 
Gurney soil and 20 to 30 percent Butche soil. The two 
soils occur as areas so closely intermingled or so small 
that mapping them separately was not practical. 

Typically, the surface layer of the Gurney soil is dark 
brown loam about 5 inches thick. The subsoil is brown, 
very friable loam in the upper part; light yellowish 
brown. friable clay loam in the next part; and yellowish 
brown, calcareous clay loam and channery clay loam in 
the lower part. Red, indurated sandstone is at a depth 
of about 28 inches. In some areas the depth to bedrock 
is more than 40 inches. In other areas the subsoil has 
less sand and more silt. 

Typically, the surface layer of the Butche soil is dark 
grayish brown cobbly loam about 4 inches thick. The 
underlying material is pale brown, very friable cobbly 
loam. Very pale brown, hard sandstone is at a depth of 
about 10 inches. In some areas the bedrock is 
calcareous shale and weakly cemented sandstone. In 
other areas the soil has a higher content of sand. 

included with these soils in mapping are small areas 
of Lakoa and Rockoa soils and areas of Rock outcrop. 
Inclusions make up less than 20 percent of any one 
mapped area. The deep Lakoa and Rockoa soils are on 
low parts of the landscape. The Rock outcrop occurs as 
low ledges or slabs parallel to the surface. 

Fertility is high in the Gurney soil and tow in the 
Butche soil. The content of organic matter is high in the 
Gurney soil and low in the Butche soil. The available 
water capacity is low in the Gurney soil and very low in 
the Butche soil. Permeability is moderate in both soils. 
The shrink-swell potential is low in the Butche soil. it is 
moderate in the subsoil of the Gurney soil and low in 
the underlying material. Runoff is medium on both soils. 

Most of the acreage supports native grasses and is 
used for grazing. No major hazards or limitations affect 
the use of this unit for range. Proper stocking rates and 


timely deferment of grazing or rotation grazing help to 
maintain maximum productivity. Scattered stands of 
ponderosa pine are in some areas. 

The Gurney soil is poorly suited to cultivated crops 
and to tame pasture and hay, and the Butche soil 
generally is unsuited because of the shallowness to 
bedrock. Alfalfa, intermediate wheatgrass, and 
pubescent wheatgrass are suitable pasture plants in 
areas of the Gurney soil. Alfalfa and оаї are the main 
crops. Measures that control erosion and conserve 
moisture, such as leaving crop residue on the surface 
and minimizing tillage, are needed in cultivated areas of 
the Gurney soil. 

These soils have severe limitations if used as sites 
for dwellings with basements or for hard-surfaced roads 
and streets. The Gurney soil has moderate limitations if 
used as a site for dwellings without basements. The 
depth to bedrock and low strength in the Gurney soil 
are the main limitations. Construction activities are 
hindered on these soils because of the depth to 
bedrock. Building roads and streets on coarse grained 
subgrade or base material helps to prevent the damage 
caused by low strength. Additions of borrow material 
may be needed in areas cf the Butche soil. Applying 
gravel to unsurfaced roads improves the traffic- 
supporting capacity during wet periods. 

These soils have severe limitations if used as sites 
for septic tank absorption fields. A thin layer of suitable 
material and seepage are the main limitations. Seepage 
of liquid waste through cracks in the bedrock can result 
in the pollution of shallow ground water. Better suited 
sites generally are available. 

The land capability classification of the Gurney soil is 
IVs-4, the range site is Silty, and the windbreak 
suitability group is 68. The land capability classification 
of the Butche soil is Vls-1, the range site is Shallow, 
and the windbreak suitability group is 10. 


GvD—Gypnevee-Rekop-Rock outcrop complex, 6 
to 15 percent slopes. This map unit consists of well 
drained, moderately sloping and rolling Gypnevee and 
Rekop soils intermingled with areas of Rock outcrop. It 
is on uplands in the Red Valley. The deep Gypnevee 
soil is on the smooth, lower side slopes and foot slopes. 
It formed in material weathered from reddish, 
gypsiferous siltstone. The shallow Rekop soil is on the 
higher side slopes. It formed in material weathered from 
gypsum and reddish, gypsiferous siltstone. The areas of 
Rock outcrop generally are on ridges and are barren. 
Most are less than 1 acre in size. Elevation ranges from 
3,200 to 4,800 feet above sea level. Annual 
precipitation ranges from 16 to 18 inches. 
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Areas of this map unit are irregular in shape and are 
10 to 1.000 acres in size. They are 45 to 55 percent 
Gypnevee soil, 20 to 30 percent Rekop soil, and 10 to 
20 percent Rock outcrop. The two soils and Rock 
outcrop occur as areas so closely intermingled or so 
small that mapping them separately was not practical. 

Typically, the surface layer of the Gypnevee soil is 
reddish brown, calcareous silt loam about 8 inches 
thick. Below this is a transitional layer of red, friable, 
calcareous silt loam about 10 inches thick. The 
underlying material is light red and red, calcareous 
loam. Light red, gypsiferous siltstone and gypsum are at 
a depth of about 41 inches. In some areas the depth to 
bedrock is 20 to 40 inches. 

Typically, the surface layer of the Rekop soil is 
reddish brown, calcareous loam about 4 inches thick. 
The underlying material is light reddish brown and pink, 
very friable, calcareous loam. White gypsum is at a 
depth of about 12 inches. 

The Rock outcrop is light red, pinkish white, and 
white gypsum and alabaster. It occurs as small massive 
domes. 

Included in this unit in mapping are small areas of 
Barnum, Nevee, and Tilford soils. These soils make up 
less than 15 percent of any one mapped area. They 
have less gypsum than the Gypnevee and Rekop soils. 
Barnum soils are on flood plains and low terraces. 
Nevee and Tilford soils are on low parts of the 
landscape. In some included areas next to the Dakota 
Hogback, large sandstone boulders are scattered on the 
surface. These areas have an overstory of ponderosa 
pine. Sinkholes are in some areas. 

Fertility and the content of organic matter are low in 
the Gypnevee and Rekop soils. The available water 
capacity is moderate in the Gypnevee soil and very low 
in the Rekop soil. Permeability is moderate in both 
soils. Runoff is medium. 

Most of the acreage supports native grasses and is 
used for grazing. Some areas have a sparse overstory 
of ponderosa pine. Water erosion is a hazard. Gullies 
form easily where runoff concentrates in cattle trails. 
Maintaining a good plant cover helps to control water 
erosion. Reestablishing vegetation is difficult in denuded 
areas. 

This map unit generally is unsuited to cultivated 
crops, to tame pasture and hay, and to windbreaks and 
environmental plantings. 

The Gypnevee and Rekop soils have moderate 
limitations if used as sites for dwellings. The Gypnevee 
soil has moderate limitations and the Rekop soil severe 
limitations if used as a site for septic tank absorption 
fields. Seepage, a thin layer of suitable material, and 
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slope are the main limitations. Because of the high 
content of gypsum, these soils may subside as the 
gypsum is dissolved and removed. Diverting runoff 
away from dwellings helps to prevent subsidence. Land 
shaping and installing distribution lines across the slope 
help to ensure that the absorption fields function 
adequately. Seepage of liquid waste through cracks in 
the bedrock can result in the pollution of shallow ground 
water. Coating concrete and steel helps to prevent the 
damage caused by the high corrosivity of these soils. 

The Gypnevee and Rekop soils are moderately 
limited as sites for hard-surfaced roads and streets 
because of the slope. Building the roads and streets on 
the contour helps to overcome the slope. Additions of 
borrow material may be needed in areas of the Rekop 
soil. These soils erode easily. The hazard of erosion 
can be reduced by seeding disturbed areas. Applying 
gravel to unsurfaced roads improves the traffic- 
supporting capacity of the soils during wet periods. 

The land capability classification of the Gypnevee 
and Rekop soils is Vle-3, and the windbreak suitability 
group is 10. The range site is Thin Upland for the 
Gypnevee soil and Shallow for the Rekop soil. The land 
capability classification of the Rock outcrop is VllIs-1; 
no range site or windbreak suitability group is assigned. 


GyD—Gypnevee-Rock outcrop-Urban land 
complex, 9 to 25 percent slopes. This map unit 
consists of a deep, well drained, strongly sloping and 
moderately steep Gypnevee soil intermingled with areas 
of Rock outcrop and Urban land. It is on uplands in the 
Red Valley. The Gypnevee soil formed in material 
weathered from reddish, gypsiferous siltstone. It is on 
smooth side slopes. The areas of Rock outcrop 
generally are on the highest ridges and are less than 1 
acre in size. The Urban land is in scattered areas 
throughout the unit. Elevation ranges from 3,200 to 
3,800 feet above sea level. Annual precipitation ranges 
from 16 to 18 inches. 

Areas of this map unit are irregular in shape and are 
10 to 400 acres ín size. They are 35 to 45 percent 
Gypnevee soil, 20 to 30 percent Rock outcrop, and 20 
to 30 percent Urban land. The Gypnevee soil, Rock 
outcrop, and Urban land occur as areas so closely 
intermingled or so small that mapping them separately 
was not practical. 

Typically, the surface layer of the Gypnevee soil is 
reddish brown, calcareous silt loam about 8 inches 
thick. Below this is a transitional layer of red, friable, 
сајсагевиз silt loam about 10 inches thick. The 
underlying material is light red and red, calcareous 
loam. Light red, gypsiferous siltstone and gypsum are at 
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a depth of about 41 inches. In some areas the depth to 
bedrock is 20 to 40 inches. 

The Rock outcrop is light red, pinkish white, and 
white gypsum and alabaster bedrock. It occurs as low- 
relief. small domes or narrow ledges. 

The Urban land is in areas that have been cut, 
buried, compacted, or disturbed in some way and now 
are covered with paved parking lots, streets, or 
buildings. Because the landscape has been altered and 
the soils covered with urban structures, identification of 
the soil series is not feasible. 

Included in this unit in mapping are small areas of 
Rekop, Spearfish, and Tilford soils. These soils make 
up less than 15 percent of any one mapped area. The 
shallow Rekop and Spearfish soils are adjacent to the 
areas of Rock outcrop. The deep Tilford soils are on 
low parts of the landscape. They have a thick, dark 
surface layer and contain less gypsum than the 
Gypnevee soil. Sinkholes are in some included areas. 

Fertility and the content of organic matter are low in 
the Gypnevee soil. The available water capacity is 
moderate. Permeability also is moderate. Runoff is 
medium. 

The Gypnevee soil is used for lawns or gardens or 
as a building site. Fertilizers are needed in areas used 
for lawns, gardens, trees, or shrubs. їп addition, 
irrigation is needed during dry periods. Іп some areas 
excessive irrigation may cause subsidence or the 
formation of sinkholes. 

This map unit has severe limitations if used as a site 
for dwellings. septic tank absorption fields, or hard- 
surfaced roads and streets. Slope is the main limitation. 
The Rock outcrop also is a limitation. Coating concrete 
and steel helps to prevent the damage caused by the 
high corrosivity of the Gypnevee soil. This soil erodes 
easily. The hazard of erosion can be reduced by 
seeding disturbed areas. Designing dwellings so that 
they conform to the natural slope of the land helps to 
reduce the amount of land shaping needed to overcome 
the slope. Diverting runoff away from buildings helps to 
prevent subsidence. Land shaping and installing the 
distribution lines across the slope help to ensure that 
septic tank absorption fields function adequately. 
Because of the high content of gypsum, the Gypnevee 
soil may subside as the gypsum is dissolved and 
removed, Building roads and streets on the contour 
helps to overcome the slope. 

No interpretive groups are assigned to this map unit. 


HaA—Haverson loam, 0 to 2 percent slopes. This 
deep, well drained, rarely flooded, nearly level soil is on 
flood plains in the southwestern part of the survey area. 


It generally is dissected by meandering streams. It 
formed in calcareous, loamy alluvium. Elevation ranges 
from 3,500 to 4,500 feet above sea level. Annual 
precipitation ranges from 14 to 18 inches. Areas are 
elongated and are 5 to 500 acres in size. 

Typically, the surface layer is light brownish gray, 
calcareous loam about 4 inches thick. The underlying 
material to a depth of about 60 inches occurs as strata 
of light brownish gray, calcareous fine sandy loam, silt 
loam, clay loam, and loam. In some areas the surface 
layer is darker and thicker. In other areas the underlying 
material has more clay. 

Included with this soil in mapping are small areas of 
Arvada and Satanta soils. These soils make up less 
than 15 percent of any one mapped area Arvada soils 
have a sodium affected subsoil and a high content of 
salts. They are on terraces and benches above the 
Haverson soil. Satanta soils are not so stratified as the 
Haverson soil. They are on high parts of the landscape. 

Fertility and the content of organic matter are low in 
the Haverson soil. Tilth is good. The available water 
capacity is high. Permeability is moderate. Runoff is 
slow. 

Most of the acreage is cultivated. Some areas 
support green ash and cottonwood. This soil is suited to 
crops. Conserving moisture, improving fertility, and 
controlling flooding are management concerns. 
Minimizing tillage and leaving crop residue on the 
surface help to conserve moisture and maintain or 
improve fertility. In places dikes or channels can be 
constructed to divert floodwater. Most areas are 
irrigated when a sufficient supply of water is available. 

This soil is well suited to tame pasture and hay. 
Alfalfa, intermediate wheatgrass, and smooth brome are 
suitable pasture plants. 

This soil is well suited to windbreaks and 
environmental plantings. Most climatically suited trees 
and shrubs grow well. 

No major hazards or limitations affect the use of this 
soil for range. Proper stocking rates and timely 
deferment of grazing or rotation grazing help to 
maintain maximum productivity. 

This soil is severely limited as a site for dwellings 
because of the flooding. If buildings are constructed on 
this soil, installing dikes may protect the site against 
flooding. 

This soil is moderately limited as a site for septic 
tank absorption fields because of the flooding. 
Measures that control flooding are needed. Enlarging 
the absorption area helps to overcome the slow 
absorption of liquid waste. 

This soil is moderately limited as a site for hard- 


38 


surfaced roads and streets. Flooding is a hazard. 
Raising the road grade and diverting floodwater 
minimizes the damage caused by flooding. 

The land capability classification is lilc-2, and the 
range site is Loamy Terrace. The windbreak suitability 
group is 1. 


HeE—Heely channery loam, 9 to 30 percent 
slopes. This moderately deep, well drained, strongly 
sloping to very hilly soil is on mountain prairies in the 
Central Crystalline Area. It formed in material 
weathered from metamorphic rock. Elevation ranges 
from 4,600 to 6,200 feet above sea level. Annual 
precipitation ranges from 18 to 22 inches. Areas are 
irregular in shape and are 10 tc 1,000 acres in size. 

Typically, the surface layer is very dark grayish 
brown channery loam about 6 inches thick. The subsoil 
is about 16 inches thick. It is dark grayish brown, friable 
very flaggy loam in the upper part and light olive brown 
and dark grayish brown, firm and very flaggy and 
extremely flaggy sandy loam in the lower part. The 
underlying material is grayish brown, firm extremely 
flaggy sandy loam about 5 inches thick. Grayish brown, 
steeply tilted metamorphic rock is at a depth of about 
27 inches. In some areas the depth to bedrock is less 
than 20 inches. In other areas the subsoil has more 
clay or more mica. 

Included with this soil in mapping are small areas of 
Buska, Cordeston, and Pactola soils and areas of Rock 
outcrop. inclusions make up less than 15 percent of any 
one mapped area. Buska and Pactola soils are in 
forested areas along the edges of the unit. They have a 
light colored subsurface layer. Also, Buska soils have 
more mica than the Heely soil. Cordeston soils have 
fewer coarse fragments than the Heely soil. They are in 
swales. Also included are scattered areas where slate 
and schist outcrops project a few inches to several feet 
above the surface. 

Fertility is medium and the content of organic matter 
moderate in the Heely soil. The available water capacity 
is very low. Permeability is moderate. Runoff is 
medium. 

Most of the acreage supports native grasses and is 
used for grazing. No major hazards or limitations affect 
the use of this soil for range. Proper stocking rates and 
timely deferment of grazing or rotation grazing help to 
maintain maximum productivity. 

This soil generally is unsuited to cultivated crops, to 
tame pasture and hay, and to windbreaks and 
environmental plantings. 

This soil has severe limitations if used as a site for 
dwellings, septic tank absorption fields, or hard-surfaced 
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roads and streets. The moderate depth to bedrock, 
large stones, seepage, and the slope are the main 
limitations. Construction activities are hindered because 
of numerous large rock fragments. Dwellings should be 
constructed without basements because of the depth to 
bedrock. Designing the dwellings so that they conform 
to the natural slope of the land reduces the amount of 
land shaping needed to overcome the slópe. Seepage 
of liquid waste through cracks in the bedrock can result 
in the pollution of shallow ground water. Building roads 
and streets on the contour helps to overcome the slope. 
Borrow material may be needed in some areas. 

The land capability classification is Vile-1, and the 
range site is Mountain Prairie. The windbreak suitability 
group is 10. 


HfC—Heely-Cordeston complex, 6 to 15 percent 
slopes. These well drained, moderately sloping and 
rolling soils are on mountain prairie uplands and swales 
in the Central Crystalline Area. The moderately deep 
Heely soil formed in material weathered from 
metamorphic rock. It is on side slopes and ridges. The 
deep, rarely flooded Cordeston soil formed in loamy 
alluvium weathered from metamorphic rock. It is on toe 
slopes. Elevation ranges from 4,600 to 6,200 feet above 
sea level. Annual precipitation ranges from 18 to 22 
inches. 

Areas of this map unit are irregular in shape and are 
10 to 1,400 acres in size. They are 50 to 60 percent 
Heely soil and 25 to 35 percent Cordeston soil. The two 
soils occur as areas so closely intermingled or so small 
that mapping them separately was not practical. 

Typically, the surface layer of the Heely soil is very 
dark grayish brown channery loam about 6 inches thick. 
The subsoil is about 16 inches thick. It is dark grayish 
brown, friable very flaggy loam in the upper part; light 
olive brown, firm very flaggy sandy loam in the next 
part; and dark grayish brown, firm extremely flaggy 
sandy loam in the lower part. The underlying material is 
grayish brown extremely flaggy sandy loam about 5 
inches thick. Grayish brown, steeply tilted metamorphic 
rock is at a depth of about 27 inches. In some areas the 
depth to bedrock is less than 20 inches. In other areas 
the subsoil has more clay or more mica. 

Typically, the surface layer of the Cordeston soil is 
very dark gray loam about 10 inches thick. The subsoil 
is very dark gray and dark grayish brown, very friable 
loam about 35 inches thick. The underlying material to a 
depth of about 60 inches is brown loam. In some areas 
the soil is dark to a depth of less than 40 inches and 
has more clay in the subsoil. In other areas the subsoil 
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and underlying material have a higher content of rock 
fragments. 

Included with these sails in mapping are small areas 
of Buska and Pactola soils and areas of Rock outcrop. 
Inclusions make up less than 15 percent of any one 
mapped area. The deep Buska and Pactola soils are 
less stratified than the Cordeston soil. They are in 
forested areas along the edges of the unit. Buska soils 
have more mica than the Heely and Cordeston soils. 
Also included, on high parts of the landscape, are areas 
where slate and schist outcrops project a few inches to 
several feet above the surface. 

Fertility is medium in the Heely soil and high in the 
Cordeston soil. The content of organic matter is 
moderate in the Heely soil and high in the Cordeston 
scil. The available water capacity is very low in the 
Heely soil and high in the Cordeston soil. Permeability 
is moderate in both soils. The shrink-swell potential is 
low in the Heely soil. It is moderate in the subsoil of the 
Cordeston soil and low in the underlying material. 
Runoff is medium on both soils. 

Most of the acreage supports native grasses and is 
used for grazing. Some areas of the Cordeston soil 
support snowberry and wild rose. No major hazards or 
limitations affect the use of this map unit for range. 
Proper stocking rates and timely deferment of grazing 
or rotation grazing help to maintain maximum 
productivity. 

This map unit generally is unsuited to cultivated 
crops, to tame pasture and hay, and to windbreaks and 
environmental plantings. Rock fragments in the Heely 
soil and the inaccessibility of the isolated narrow areas 
of the Cordeston soil are the main limitations. The 
broader areas of the Cordeston soil are accessible and 
can be used for these purposes. 

These soils have severe limitations if used as sites 
for dwellings. The depth to bedrock is the main 
limitation. Flooding is a hazard on the Cordeston soil. 
Construction activities are hindered on the Heely soil 
because of numerous large rock fragments and 
bedrock. | dwellings are constructed on the Cordeston 
Soil, installing dikes may protect the site against 
flooding. 

The Heely soil has severe limitations and the 
Cordeston soil moderate limitations if used as a site for 
septic tank absorption fields. Seepage of liquid waste 
through cracks in the bedrock can result in the pollution 
of shallow ground water in the Heely soil. Measures that 
control flooding are needed. Enlarging the absorption 
area helps to overcome the slow absorption of liquid 
waste in the Cordeston soil. Land shaping and installing 


the distribution lines on the contour help to overcome 
the slope. 

The Heely soil has severe limitations and the 
Cordeston soil moderate limitations if used as a site for 
hard-surfaced roads and streets. The flooding, the 
shrink-swell potential, and the slope are the main 
limitations. Constructing roads on raised, well 
compacted, coarse textured fill material and providing 
adequate roadside ditches and culverts help to prevent 
the damage caused by flooding and by shrinking and 
swelling in areas cf the Cordeston soil. Construction 
activities are hindered on the Heely soil because of 
numerous large rock fragments. Building the roads and 
streets on the contour helps to overcome the slope. 
Applying gravel to unsurfaced roads improves the 
traffic-supporting capacity of the soils during wet 
periods. 

The land capability classification of the Heely soil is 
Vle-13, the range site is Mountain Prairie, and the 
windbreak suitability group is 10. The land capability 
classification of the Cordeston soil is |Ме-1, the range 
site is Overflow, and the windbreak suitability group is 
3. 


HgB—Hilger cobbly loam, 0 to 6 percent slopes. 
This deep, well drained, nearly level and gently sloping 
Soil is on high terraces in the Red Valley and at the 
lower elevations on the Limestone Plateau. It formed in 
loamy alluvium weathered from igneous, metamorphic, 
and sedimentary rock. Elevation ranges from 3,400 to 
5,500 feet above sea level. Annual precipitation ranges 
from 17 to 20 inches. Areas are irregular in shape and 
are 5 to 150 acres in size. 

Typically, the surface layer is very dark gray cobbly 
loam about 5 inches thick. The subsoil is about 21 
inches thick. It is dark grayish brown, friable very cobbly 
loam in the upper part; brown, firm very cobbly clay 
loam in the next part; and very pale brown, friable, 
calcareous very cobbly loam in the lower part. The 
underlying material to a depth of about 60 inches is 
light brownish gray, calcareous extremely cobbly loam. 
In some areas, dark colors extend to a depth of 20 
inches and carbonates are at a depth of more than 20 
inches. In other areas the subsoil and underlying 
material have fewer rock fragments. 

Included with this soil in mapping are small areas of 
Bullflat and Metre soils. These soils make up less than 
15 percent of any one mapped area. They are in 
landscape positions similar to those of the Hilger soil. 
Bullflat soils have fewer coarse rock fragments than the 
Hilger soil. Metre soils are moderately deep and contain 
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more clay than the Hilger soil. 

Fertility is medium and the content of organic matter 
moderate in the Hilger soil. Permeability is moderate. 
The available water capacity is low. The shrink-swell 
potential is moderate in the subsoil and low in the 
underlying material. Runoff is medium. 

Most of the acreage supports native grasses апа is 
used for grazing. Ponderosa pine has encroached in 
some areas. No major hazards or limitations affect the 
use of this soil for range. Proper stocking rates and 
timely deferment of grazing or rotation grazing help to 
maintain maximum productivity. 

This soil generally is unsuited to cultivated crops, to 
tame pasture and hay, and to windbreaks and 
environmental plantings because it has cobbles 
throughout. 

This soil is severely limited as a site for dwellings, 
septic tank absorption fields, and hard-surfaced roads 
and streets. Construction activities are hindered 
because of the numerous large rock fragments. 

The land capability classification is Vls-4, and the 
range site is Stony Hills. The windbreak suitability group 
is 10. 


HgD—Hilger cobbly loam, 6 to 40 percent slopes. 
This deep. well drained, moderately sloping to steep 
Soil is on side slopes of high terraces in the Red Valley 
and at the lower elevations on the Limestone Plateau. It 
formed in loamy alluvium weathered from igneous, 
metamorphic, and sedimentary rock. Elevation ranges 
from 3.400 to 5,500 feet above sea level. Annual 
precipitation ranges from 17 to 20 inches. Areas are 
irregular in shape and аге 10 to 650 acres in size. 

Typically, the surface layer is very dark gray cobbly 
loam about 5 inches thick. The subsoil is about 21 
inches thick. it is dark grayish brown, friable very cobbly 
loam in the upper part and brown, firm very cobbly clay 
loam and very pale brown, friable, calcareous very 
cobbly loam in the lower part. The underlying material 
to a depth of about 60 inches is light brownish gray, 
calcareous extremely cobbly loam. In some areas the 
surface layer and subsoil are thinner. In other areas the 
subsoil is redder and has less clay. 

Included with this soil in mapping are small areas of 
Hopdraw, Norrest, and Sawdust soils. These soils make 
up less than 15 percent of any one mapped area. They 
are in landscape positions similar to those of the Hilger 
soil. Hopdraw soils have more sand than the Hilger soil, 
Norrest soils have fewer cobbles and more clay, and 
Sawdust soils have less clay. 

Fertility is medium and the content of organic matter 
moderate in the Hilger soil. The available water capacity 
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is low. Permeability is moderate. The shrink-swell 
potential is moderate in the subsoil and low in the 
underlying material. Runoff is medium ог rapid. 

Most of the acreage supports native grasses and is 
used for grazing. Ponderosa pine has encroached in 
some areas. Controlling water erosion in the steeper 
areas is a management concern. Measures that 
maintain an adequate ground cover, such as proper 
stocking rates and timely deferment of grazing, help to 
control water erosion. 

This soil generally is unsuited to cultivated crops, to 
tame pasture and hay, and to windbreaks and 
environmental plantings because of the cobbles 
throughout the profile and the slope. 

This soil has severe limitations if used as a site for 
dwellings, septic tank absorption fields, or hard-surfaced 
roads and streets. The large stones and the slope are 
the main limitations. Construction activities are hindered 
because of the numerous large rock fragments. 
Designing dwellings so that they conform to the natural 
slope of the land reduces the amount of land shaping 
needed to overcome the slope. Land shaping and 
installing the distribution lines across the slope help to 
ensure that septic tank absorption fields function 
properly. Building roads and streets on the contour 
helps to overcome the slope. 

The land capability classification is Vle-13, and the 
range site is Stony Hills. The windbreak suitability group 
is 10. 


HmE--Hilger-Metre complex, 10 to 40 percent 
slopes. These well drained, strongly sloping to steep 
soils are on ridges and side slopes on old terraces and 
uplands in the Red Valley. The deep Hilger soil formed 
in loamy colluvium weathered from igneous, 
metamorphic, and sedimentary rock. It is on the higher 
side slopes. The moderately deep Metre soil formed in 
material weathered from mudstone. It is on foot slopes. 
Scattered cobbles and stones 3 to 15 inches in 
diameter are on the surface. Elevation ranges from 
3,200 to 4,800 feet above sea level. Annual 
precipitation ranges from 16 to 18 inches. 

Areas of this map unit are irregular in shape and are 
5 to 1,400 acres in size. They are 55 to 65 percent 
Hilger soil and 20 to 30 percent Metre soil. The two 
Soils occur as areas so closely intermingled or so small 
that mapping them separately was not practical. 

Typically, the surface layer of the Hilger soil is dark 
reddish gray cobbly loam about 6 inches thick. The 
subsoil is about 22 inches thick. It is reddish brown, 
friable cobbly loam in the upper part and reddish brown, 
firm very cobbly clay loam in the lower part. The 
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underlying material to a depth of about 60 inches is red 
and pink, very friable, calcareous extremely cobbly 
loam. In some areas the soil is more yellow. In other 
areas the subsoil has more clay. 

Typically, the surface layer of the Metre soil is very 
dark grayish brown clay about 5 inches thick. The 
subsoil is very dark gray, dark gray, reddish gray, and 
reddish brown, very firm and extremely firm, calcareous 
clay about 31 inches thick. Reddish brown, soft 
mudstone is at a depth of about 36 inches. In some 
areas the mudstone is below a depth of 40 inches. 

Included with these soils in mapping are small areas 
of Nihill. Norrest, and Tilford sails. These included soils 
make up less than 15 percent of any one mapped area. 
The deep Nihill soils have less clay in the subsoil than 
the Hilger soil and are calcareous to the surface. They 
are on high parts of the landscape. The moderately 
deep Norrest soils have less clay than the Metre soil. 
Tilford soils have fewer cobbles than the Hilger soil. 
Norrest and Tilford soils are in landscape positions 
similar to those of the Metre soil. 

Fertility is medium and the content of organic matter 
moderate in the Hilger and Metre soils. The available 
water capacity is low. Permeability is moderate in the 
Hilger soil and very slow in the Metre soil. The shrink- 
swell potential is moderate in the subsoil of the Hilger 
soil and low in the underlying material. It is very high in 
the Metre soil. Runoff is medium on both soils. 

Most of the acreage supports native grasses and is 
used for grazing. Some areas support scattered stands 
of ponderosa pine. Measures that maintain an adequate 
ground cover, such as proper stocking rates and timely 
deferment cf grazing, help to control erosion in the 
steeper areas. 

These soils generally are unsuited to cultivated 
crops, to tame pasture and hay, and to windbreaks and 
environmental plantings because of the cobbles in the 
Hilger soit and the slope of both soils. Windbreaks can 
be established in the less sloping areas of the Metre 
soil. The clayey subsoil of this soil restricts root 
penetration. As a result, optimum growth is unlikely. 
Planting the trees and shrubs on the contour helps to 
control water erosion. 

These soils have severe limitations if used as sites 
for dwellings, septic tank absorption fields, or hard- 
surfaced roads and streets. The slope of both soils, 
numerous large rock fragments in the Hilger soil, and 
the moderate depth to bedrock, very slow permeability, 
and very high shrink-swel! potential in the Metre soil are 
the main limitations. Better suited sites generally are 
available. Applying gravel to unsurfaced roads improves 


the traffic-supporting capacity of the soils during wet 
periods. 

The land capability classification of the Hilger soil is 
Vle-3, the range site is Stony Hills, and the windbreak 
Suitability group is 10. The land capability classification 
of the Metre soil is Vle-4, the range site is Clayey, and 
the windbreak suitability group is 4C. 


HnB—Hilger-Urban land complex, 0 to 6 percent 
Slopes. This map unit consists of a deep, well drained, 
nearly level and gently sloping Hilger soil and areas of 
Urban land. It is on upland terraces along Rapid Creek 
in the Red Valley. The Hilger soil formed in loamy 
alluvium weathered from igneous, metamorphic, and 
sedimentary rock. Elevation ranges from 3,200 to 3,600 
feet above sea level. Annual precipitation ranges from 
16 to 18 inches. 

Areas of this map unit are irregular in shape and are 
5 to 100 acres in size. They are 60 to 70 percent Hilger 
soil and 15 to 25 percent Urban land. The Hilger soil 
and Urban land occur as areas so closely intermingled 
or so small that mapping them separately was not 
practical. 

Typically, the surface layer of the Hilger soil is very 
dark gray cobbly loam about 5 inches thick. The subsoil 
is about 21 inches thick. It is dark grayish brown, friable 
very cobbly loam in the upper part; brown, firm very 
cobbly clay loam їп the next part; and very pale brown, 
friable, calcareous very cobbly loam in the lower part. 
The underlying material to a depth of about 60 inches is 
light brownish gray, calcareous extremely cobbly loam. 
In some areas, the dark colors extend to a depth of 20 
inches or more and the depth to carbonates is more 
than 20 inches. In other areas the subsoil and 
underlying material have fewer rock fragments. 

The Urban land is in areas that have been cut, 
buried, compacted, or disturbed in some way and now 
are covered with paved parking lots, streets, or 
buildings. Because the landscape has been altered and 
the soils covered with urban structures, identification of 
the soil series is not feasible. 

Included in this unit in mapping are small areas of 
Bullflat, Gypnevee, and Tilford soils. These soils make 
up less than 15 percent of any one mapped area. They 
have fewer coarse rock fragments than the Hilger soil. 
In addition, Gypnevee soils have gypsum crystals = 
throughout. They are generally on high parts of the 
landscape. Bullflat soils are in landscape positions 
similar to those of the Hilger soil. Tilford soils are on 
low parts of the landscape. 

Fertility is medium and the content of organic matter 
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moderate in the Hilger soil. The available water capacity 
is low. Permeability is moderate. Runoff is medium. 

Most of the acreage is developed for residential 
uses. such as lawns, gardens, and dwelling sites. The 
Hilger soil is well suited to grasses, flowers, vegetables, 
trees, and shrubs. All climatically suited species grow 
well if the site is irrigated during dry periods. 

This map unit has severe limitations if used as a site 
for dwellings or hard-surfaced roads and streets. 
Construction activities are hindered on the Hilger soil 
because of the numerous large rock fragments. 
Designing dwellings and roads that require limited 
excavation minimizes the problems caused by the rock 
fragments. 

No interpretive groups are assigned to this map unit. 


HoD—Hilger-Virkula complex, 2 to 30 percent 
slopes. These deep, well drained, gently sloping to 
steep soils are on fans and mountain canyon side 
slopes in the Central Crystalline Area and at the lower 
elevations on the Limestone Plateau. The Hilger soil 
formed in alluvium derived from igneous, metamorphic, 
and sedimentary rocks. It is on steep side slopes. The 
Virkula soil formed in material weathered from 
metamorphic rocks. It is on the less sloping side slopes. 
Elevation ranges from 3,400 to 5,500 feet above sea 
level. Annual precipitation ranges from 17 to 20 inches. 

Areas of this map unit are irregular in shape and are 
5 to 90 acres in size. They are 45 to 55 percent Hilger 
soil and 30 to 40 percent Virkula soil. The two soils 
occur as areas so closely intermingled or so small that 
mapping them separately was not practical. 

Typically, the surface layer of the Hilger soil is very 
dark gray cobbly loam about 5 inches thick. The subsoil 
is about 21 inches thick. It is dark grayish brown, friable 
very cobbly loam in the upper part; brown, firm very 
cobbly clay loam in the next part; and very pale brown, 
friable, calcareous very cobbly loam in the lower part. 
The underlying material to a depth of about 60 inches is 
light brownish gray, calcareous extremely cobbly loam. 
In some areas the soil has a thinner surface layer and 
has a gray subsurface layer. 

Typically, about 1 inch of forest litter is on the 
surface of the Virkula soil. The surface layer is brown 
silt loam, about 1 inch thick. The subsurface layer also 
is brown silt loam. It is about 3 inches thick. The subsoil 
is silty clay loam about 41 inches thick. It is yellowish 
brown and firm in the upper part and pale brown, firm, 
and calcareous in the lower part. The underlying 
material to a depth of about 60 inches is pale brown, 
calcareous cobbly clay loam. In some areas the surface 
layer is thicker. 
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Included with these soils in mapping are small areas 
of Cordeston, Pactola, and Winetti soils and areas of 
Rock outcrop. Also included are small areas where 
stones cover as much as 25 percent of the surface. 
Inclusions make up less than 15 percent of any one 
mapped area. The stratified Cordeston and Winetti soils 
are on flood plains. Pactola soils have more rock 
fragments than the Virkula and Hilger soils and a lighter 
colored surface layer than the Hilger soil. They are in 
landscape positions similar to those of the Virkula soil. 
The Rock outcrop is along the edges of the map unit 
and on high parts of the landscape. 

The available water capacity is low in the Hilger soil 
and high in the Virkula soil. Permeability is moderate in 
the Hilger soi! and moderately slow in the Virkula soil. 
The shrink-swell potential is low in the subsoil of the 
Hilger soil and moderate in the underlying material. It is 
moderate in the Virkula soil. Runoff is medium on both 
soils. 

Most of the acreage is used for timber. The overstory 
is dominantly ponderosa pine. The site index for 
ponderosa pine is about 65 on the Hilger scil and 72 on 
the Virkula soil. Some quaking aspen, bur oak, Black 
Hills spruce, and paper birch grow in most areas. The 
understory is dominantly big bluestem, sedges, 
wheatgrass, prairie dropseed, needlegrass, leadplant, 
russet buffaloberry, snowberry, and chokecherry. 

When the Virkula soil is wet, logging activities, such 
as skidding, hauling, and construction, can cause 
surface compaction and the formation of ruts. These 
activities should be restricted to periods when the soil is 
dry or frozen. Erosion can be controlled by seeding 
disturbed areas and by installing water bars and 
culverts. 

These soils are well suited to the production of 
forage for livestock and big game animals. Proper 
stocking rates and a uniform distribution of grazing help 
to prevent depletion of the desirable forage species. 
The number of suitable sites for watering facilities is 
limited. 

These soils have severe limitations if used as sites 
for dwellings or hard-surfaced roads and streets. Large 
stones in the Hilger soil, low strength in the Микија soil, 
and the slope of both soils are the main limitations. 
Construction activities are hindered on the Hilger soil 
because of numerous large rock fragments. 
Constructing buildings in the less sloping areas and 
designing the buildings so that they conform to the 
natural slope of the land reduce the amount of land 
shaping needed to overcome the slope. Building hard- 
surfaced roads and streets on the contour helps to 
overcome the slope. Providing coarse grained subgrade 
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or base material helps to prevent the damage caused 
by low strength. Applying gravel to unsurfaced roads 
improves the traffic-supporting capacity of the soils 
during wet periods. 

These soils have severe limitations if used as sites 
for septic tank absorption fields. Large stones in the 
Hilger soil, the moderately slow permeability in the 
Virkula soil, and the slope of both soils are the main 
limitations. Selecting the less sloping areas, land 
shaping, and installing distribution lines across the 
slope help to ensure that the absorption fields function 
properly. Installation activities are hindered on the 
Hilger soil because of numerous large rock fragments. 
Enlarging the absorption area helps to overcome the 
moderately slow permeability in areas of the Virkula 
Soil. 

The land capability classification is Vle-13. The 
grazable woodland group is Rocky Side Slopes for the 
Hilger soil and Silty Foot Slopes for the Микија soil. 


HtG—Hopdraw-Sawdust-Rock outcrop complex, 40 
to 80 percent slopes. This map unit consists of deep, 
very steep Hopdraw and Sawdust soils intermingled 
with areas of Rock outcrop. It is on the sides of 
mountain valleys and canyons in the southern part of 
the Limestone Plateau (fig. 7). The excessively drained 
Hopdraw and well drained Sawdust soils formed in 
material weathered from sandstone and limestone. They 
are on side slopes and foot slopes. The Rock outcrop is 
on ridges. Elevation ranges from 3,500 to 6,000 feet 
above sea level. Annual precipitation ranges from 16 to 
20 inches. 

Areas of this map unit are irregular in shape and are 
10 to several thousand acres in size. They are 40 to 50 
percent Hopdraw soil, 25 to 35 percent Sawdust soil, 
and 10 to 20 percent Rock outcrop. The two soils and 
the Rock outcrop occur as areas so closely intermingled 
or so small that mapping them separately was not 
practical. 

Typically, the surface layer of the Hopdraw soil is 
grayish brown, calcareous cobbly loamy fine sand about 
3 inches thick. The underlying material is pale brown, 
light gray, and very pale brown, loose, calcareous very 
gravelly loamy fine sand. Pink, calcareous, hard 
sandstone is at a depth of about 44 inches. In some 
areas the soil is noncalcareous. In other areas it has 
fewer pebbles and cobbles. 

Typically, the surface layer of the Sawdust soil is 
dark grayish brown, calcareous channery loam about 4 
inches thick. The next 4 inches is pale brown, friable, 
calcareous very channery loam. The upper part of the 
underlying material is light yellowish brown, calcareous 


very channery loam. The next part is very pale brown, 
calcareous extremely channery loam. The lower part to 
a depth of about 60 inches is yellow, calcareous 
extremely channery sandy loam. In some areas bedrock 
is at a depth of 20 to 40 inches. 

The Rock outcrop is very pale brown, reddish, and 
yellowish sandstone and limestone ledges. In some 
areas weathering has caused rock slides below the 
Rock outcrop. 

Included in this unit in mapping are small areas of 
Paunsaugunt, Vanocker, and Winetti soils. These soils 
make up less than 15 percent of any one mapped area. 
Paunsaugunt soils have bedrock at a depth of 10 to 20 
inches. They are generally adjacent to the Rock 
outcrop. Vanocker soils have more clay in the subsoil 
than the Hopdraw or Sawdust soil. They are on low 
parts of the landscape. Winetti soils formed in alluvium 
and are along drainageways. 

The available water capacity is very low in the 
Hopdraw soil and medium in the Sawdust soil. 
Permeability is rapid in the Hopdraw soil and moderate 
in the Sawdust soil. Runoff is medium on the Hopdraw 
soil and rapid on the Sawdust soil. 

Most areas are forested. The canopy is sparse. The 
overstory is dominantly ponderosa pine. The Hopdraw 
and Sawdust soils support some Rocky Mountain 
juniper. In some areas the overstory is dominantly tall 
shrubs. The soils have a limited potential for timber. 
The site index for ponderosa pine is about 30 on the 
Hopdraw soil and 45 on the Sawdust soil. The 
understory is dominantly little bluestem, sideoats grama, 
sedges, oatgrass, mountainmahogany, skunkbush 
sumac, common juniper, and yucca. 

The slope and the hazard of water erosion are 
management concerns in timbered areas. When timber 
is harvested, using a cable logging system helps to 
overcome the slope. Mass soil movement or slippage 
may occur when the soils are disturbed. The hazard of 
erosion can be reduced by seeding disturbed areas. 

This unit is poorly suited to livestock grazing because 
of the very steep slopes. It is well suited to grazing by 
big game animals because the browse species include 
mountainmahogany and skunkbush sumac. 

This unit has severe limitations if used as a site for 
dwellings, septic tank absorption fields, or hard-surfaced 
roads and streets because of the very steep slopes and 
the Rock outcrop. Better suited sites generally are 
available. 

The land capability classification is Vile-9 for the 
Hopdraw and Sawdust soils and \/1115-1 for the Rock 
outcrop. No grazable woodland group is assigned. 
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Figure 7.—An area of Hell Canyon in Custer County. The very steep canyon walls аге in an area of the Hopdraw-Sawdust-Rock outcrop 
complex, 40 to 80 percent slopes. The Barnum-Winetti complex, 0 to 6 percent slopes, is in the valley. 


JhD—Judy-Heath-Paunsaugunt Variant complex, 2 
to 25 percent slopes. These well drained, gently 
sloping to hilly soils are on ridges and side slopes in 
mountain valley meadows. They are at the higher 
elevations on the Limestone Plateau. They formed in 
material weathered from limestone and calcareous 
sandstone. The moderately deep Judy soil is on side 
slopes. The deep Heath soil is on foot slopes. The 
shallow Paunsaugunt Variant soil is on ridges and the 
steeper side slopes. Elevation ranges from 6,200 to 
7,000 feet above sea level. Annual precipitation ranges 
from 20 to 24 inches. 

Areas of these soils are irregular in shape and are 10 
to 400 acres in size. They are 35 to 45 percent Judy 
Soil. 30 to 40 percent Heath soil, and 15 to 25 percent 


Paunsaugunt Variant soil. The three soils occur as 
areas so closely intermingled or so smali that mapping 
them separately was not practical. 

Typically, the surface layer of the Judy soil is dark 
brown silt loam about 6 inches thick. The next layer is 
reddish brown silty clay loam about 3 inches thick. The 
subsoil is reddish brown, firm silty clay in the upper part 
and reddish brown, firm, calcareous silty clay loam in 
the lower part. Light gray limestone is at a depth of 
about 24 inches. In some areas the subsoil is yellower. 

Typically, the surface layer of the Heath soil is dark 
grayish brown silt loam about 7 inches thick. The next 
layer is brown silty clay loam about 5 inches thick. The 
subsoil is about 30 inches thick. It is brown, firm silty 
clay loam in the upper part; brown, firm silty clay in the 
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next part; and light brown, calcareous silty clay loam in 
the lower part. The underlying material to a depth of 
about 60 inches is light brown, calcareous clay loam. In 
some areas the soil has a higher content of rock 
fragments. [п other areas the subsoil has less clay. 

Typically. the surface layer of the Paunsaugunt 
Variant soil is dark brown gravelly silt loam about 4 
inches thick. The next layer is dark reddish gray, 
calcareous very gravelly loam. Light gray limestone is at 
a depth of about 11 inches. In some areas the 
transitional layer contains more clay. 

Included with these soils in mapping are small areas 
of Redbird, Stovho, and Trebor soils and areas of Rock 
outcrop. Inclusions make up less than 15 percent of any 
one mapped area. Redbird soils have a thick surface 
layer. They are along drainageways. Stovho and Trebor 
soils do not have a dark surface layer and formed under 
forest vegetation. The areas of Rock outcrop are on 
ridges and on the crests of the steeper slopes. 

Fertility and the content of organic matter are high in 
the Judy and Heath soils. Fertility is medium and the 
content of organic matter moderate in the Paunsaugunt 
Variant soil. The available water capacity is low in the 
Judy soil, high in the Heath soil, and very low in the 
Paunsaugunt Variant soil. Permeability is slow in the 
Judy and Heath soils and moderate in the Paunsaugunt 
Variant soil. The shrink-swell potential is high in the 
Judy soil. It is high in the subsoil of the Heath soil and 
moderate in the underlying material. It is low in the 
Paunsaugunt Variant soil. Runoff is medium on all three 
soils. 

Most of the acreage supports native grasses and is 
used for grazing. A cold soil temperature limits plant 
growth. Delaying grazing until the soil has warmed and 
the forage species have achieved sufficient growth 
helps to prevent depletion of the desirable forage 
species. 

This map unit generally is unsuited to cultivated 
crops and to windbreaks and environmental plantings 
because of a short growing season. Some areas of the 
Judy and Heath soils are suited to tame pasture and 
hay. Alsike clover, mountain brome, and bearded 
wheatgrass are examples of suitable pasture plants. 

These soils have severe limitations if used as sites 
for dwellings. The high shrink-swell potential in the Judy 
and Heath soils and the depth to bedrock in the Judy 
and Paunsaugunt Variant soils are the main limitations. 
Diverting runoff away from buildings and reinforcing 
foundations and footings help to prevent the structural 
damage caused by shrinking and swelling. Excavation 
activities are hindered by the bedrock at a depth of 10 


to 20 inches in the Paunsaugunt Variant soil and 20 to 
40 inches in the Judy soil. 

This map unit has severe limitations if used as a site 
for septic tank absorption fields. A thin tayer of suitable 
material and seepage in the Judy and Paunsaugunt 
Variant soils and the slow permeability in the Heath soil 
are the main limitations. Enlarging the absorption area 
helps overcome the slow absorption of liquid waste in 
areas of the Heath soil. The effluent in septic tank 
absorption fields may not be adequately treated in the 
Judy and Paunsaugunt Variant soils. Seepage of liquid 
waste through cracks in the bedrock can result in the 
poliution of shallow ground water in those soils. 

These soils have severe limitations if used as sites 
for hard-surfaced roads and streets. The high shrink- 
swell potential and low strength in the Judy and Heath 
soils and the depth to bedrock in the Paunsaugunt 
Variant soil are the main limitations. Constructing roads 
on coarse textured, well compacted fill material and 
providing adequate roadside ditches and culverts help 
to prevent the damage caused by low strength and by 
shrinking and swelling of the Judy and Heath soils. 
Borrow material may be needed in areas of the 
Paunsaugunt Variant soil. Applying gravel to unsurfaced 
roads improves the traffic-supporting capacity of the 
soils during wet periods. 

The land capability classification of the Judy and 
Heath soils is Vle-13, and the range site is High 
Country Silty. The land capability classification of the 
Paunsaugunt Variant soil is Vils-1, and the range site is 
High Country Shallow. The windbreak suitability group 
is 10 for all three soils. 


MhA—Marshbrook loam, 0 to 3 percent slopes. 
This deep, poorly drained, very gently sloping soil is on 
flood plains of mountain valleys in the Central 
Crystalline Area. It typically is dissected by meandering 
perennial streams and is occasionally flooded for brief 
periods. It formed in alluvial material weathered from 
slate, quartzite, and schist. Elevation ranges from 4,000 
to 6,200 feet above sea level. Annual precipitation 
ranges from 18 to 22 inches. Areas are long and narrow 
and are 20 to 200 acres in size. | 

Typically, the surface layer is very dark grayish 
brown loam about 9 inches thick. The subsurface layer 
is dark grayish brown loam about 16 inches thick. The 
subsoil is grayish brown, friable loam about 16 inches 
thick. The upper part of the underlying material is dark 
grayish brown, gravelly loam. The lower part to a depth 
of about 60 inches is dark gray gravelly sandy loam. In 
some areas the soil has a higher content of coarse 
fragments throughout. 
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Included with this soil in mapping are small areas of 
the well drained Cordeston, Hilger, Pactola, and Virkula 
soils. These soils make up less than 15 percent of any 
one mapped area. They are on high parts of the 
landscape. 

Fertility and the content of organic matter are high in 
the Marshbrook soil. The available water capacity is 
high. Permeability is moderately slow. The seasonal 
high water table is at a depth of 1 to 2 feet in most 
years. The shrink-swell potential is moderate in the 
subsoil and low in the underlying material. Runoff is 
slow. 

Most of the acreage supports native grasses and is 
used for grazing. Willow, Black Hills spruce, and paper 
birch grow in some areas. In places the vegetation is 
dominantly slough sedge and bulrushes. Generally, no 
major hazards or limitations affect the use of this soil for 
range. Proper stocking rates and rotation grazing help 
to maintain maximum productivity. 

This soil generally is unsuited to cultivated crops and 
poorly suited to tame pasture and hay. Garrison 
creeping foxtail and reed canarygrass are examples of 
suitable pasture plants. Flooding is a hazard. The 
seasonal high water table is the main limitation. 

This soil is suited to windbreaks and environmental 
plantings. All climatically suited trees and shrubs grow 
well. 

This soil has severe limitations if used as a site for 
dwellings, septic tank absorption fields, or hard-surfaced 
roads and streets. The wetness and the moderately 
slow permeability are the main limitations. Flooding and 
frost action are hazards. Better suited sites generally 
are available. Additions of borrow material may be 
required to protect unsurfaced roads during periods 
when the soil is flooded. 

The land capability classification is Vw-1, and the 
range site is Subirrigated. The windbreak suitability 
group is 2. 


MnC—Metre-Norrest complex, 2 to 9 percent 
slopes. These moderately deep, well drained, gently 
sloping and moderately sloping soils are in upland 
meadows in the Red Valley. They formed in material 
weathered from mudstone. The Metre soil is on the 
lower side slopes and on foot slopes. Gilgai relief is 
common in areas of this soil. The Norrest soil is on the 
upper side slopes and ridges. Elevation ranges from 
3.200 to 5,000 feet above sea level. Annual 
precipitation ranges from 17 to 20 inches. 

Areas of this map unit are irregular in shape and are 
10 to 900 acres in size. They are 45 to 55 percent 
Metre soil and 25 to 35 percent Norrest soil. The two 
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soils occur as areas so closely intermingled or so small 
that mapping them separately was not practical. 

Typically, the surface layer of the Metre soil is very 
dark grayish brown clay about 5 inches thick. The 
subsoil is very dark gray, light reddish brown, and 
reddish brown, very firm and extremely firm clay about 
31 inches thick. It is calcareous in the lower part. 
Reddish brown, soft mudstone is at a depth of about 36 
inches. In some areas the surface layer and the upper 
part of the subsoil are not so dark. In other areas 
bedrock is below a depth of 40 inches. 

Typically, the surface layer of the Norrest soil is 
grayish brown cobbly silty clay loam about 4 inches 
thick. The subsoil is about 20 inches thick. It is brown 
and very pale brown, firm silty clay in the upper part 
and very pale brown, calcareous silty clay loam in the 
lower part. The underlying material is very pale brown, 
calcareous silty clay loam. Very pale brown, soft 
mudstone is at a depth of about 32 inches. In some 
areas bedrock is below a depth of 40 inches. In other 
areas the subsoil contains less clay. 

Included with these soils in mapping are small areas 
of Hilger and Tilford soils. Also included are small areas 
where cobbles and stones cover as much as 25 percent 
of the surface. Included soils make up less than 15 
percent of any one mapped area. Hilger soils have rock 
fragments throughout. They are on high parts of the 
landscape. Tilford soils have less clay in the subsoil 
than the Metre and Norrest soils. They are in landscape 
positions similar to those of the Norrest soil. 

Fertility is medium and the content of organic matter 
moderate in the Metre and Norrest soils. The available 
water capacity is low. Permeability is very slow in the 
Metre soil and moderately slow in the Norrest soil. The 
shrink-swell potential is very high in the Metre soil and 
high in the Norrest soil. Runoff is medium on both soils. 

Most of the acreage supports native grasses and is 
used for grazing. Surface compaction is a hazard. 
Restricted grazing during wet periods helps to prevent 
compaction and the deterioration of tilth. 

This map unit is poorly suited to cultivated crops. 
Small grain, alfalfa, and sorghum are the main crops. 
Conserving moisture, maintaining tilth, and controlling 
erosion are management concerns. Leaving crop 
residue on the surface, minimizing tillage, and including 
grasses and legumes in the cropping system help to 
control wind erosion, maintain tilth, and conserve 
moisture. Contour farming and grassed waterways help 
to control water erosion. 

These soils are suited to tame pasture and hay. 
Crested wheatgrass, green needlegrass, alfalfa, and 
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western wheatgrass are examples of suitable pasture 
plants. 

These soils are suited to windbreaks and 
environmental plantings, but the clayey subsoil restricts 
the penetration of plant roots. Windbreaks can be 
established, but optimum growth and survival are 
unlikely. Planting on the contour helps to control water 
erosion. 

These soils are severely limited as sites for dwellings 
because of the shrink-swell potential. Backfilling with 
sandy material, installing foundation drains, and 
diverting runoff away from buildings help to prevent the 
structural damage caused by shrinking and swelling. 
Reinforcing foundations and footings also helps to 
prevent this damage. The sides of shallow excavations 
in areas of the Metre soil can cave in unless they are 
shored. 

This map unit has severe limitations if used as a site 
for septic tank absorption fields. A thin layer of suitable 
material and seepage are the main limitations. The 
effluent may not be adequately treated. Seepage of 
liquid waste through cracks in the bedrock can result in 
the pollution of shallow ground water. Liquid waste may 
surface on the lower parts of the landscape if the 
system does not function adequately or is improperly 
installed. Better suited sites generally are available, 

These soils have severe limitations if used as sites 
for hard-surfaced roads and streets. The shrink-swell 
potential and low strength are the main limitations. 
Constructing roads on raised, well compacted fill 
material and providing adequate roadside ditches and 
culverts help to prevent the damage caused by 
shrinking and swelling. Providing coarse grained 
subgrade or base material helps to prevent the damage 
caused by low strength. Applying grave! to unsurfaced 
roads improves the traffic-supporting capacity during 
wet periods. я 

The !апа capability classification is |Ме-3, and the 
range site is Clayey. The windbreak suitability group is 
4C. 


MsC—Mocmont gravelly loam, 2 to 12 percent 
slopes. This deep, well drained, gently sloping to 
strongly sloping soil is on broad ridgetops and smooth 
toe slopes on mountains in the Central Crystalline Area. 
It formed in material weathered from granitic rock. 
Elevation ranges from 4,500 to 6,200 feet above sea 
level. Annual precipitation ranges from 17 to 20 inches. 
Areas are irregular in shape and are 10 to 150 acres in 
size. 
` Typically, about 1 inch of forest litter is on the 

“surface. The surface layer is dark grayish brown 
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gravelly loam about 2 inches thick. The subsurface 
layer is very pale brown gravelly loam about 10 inches 
thick. The next 6 inches is light yellowish brown very 
gravelly clay loam and very pale brown very gravelly 
loam. The subsoi! is light yellowish brown, friable and 
firm very gravelly clay loam about 32 inches thick. The 
underlying material to a depth of about 60 inches is 
light yellowish brown extremely gravelly loam. In some 
areas the subsoil is redder. Іп other areas the depth to 
bedrock is 40 to 60 inches. 

Included with this soil in mapping are small areas of 
Buska, Cordeston, and Virkula sails, soils that have 
bedrock at a depth of less than 40 inches, and areas of 
Rock outcrop. Inclusions make up less than 15 percent 
of any one mapped area. Buska soils formed in material 
weathered from micaceous schist. They are in 
landscape positions similar to those of the Mocmont 
soil. Cordeston soils have a thick, dark surface layer. 
They are along drainageways. Virkula soils have fewer 
coarse fragments than the Mocmont soil. They are on 
toe slopes or in swales. The Rock outcrop is granitic 
rock. It occurs as low-relief dikes or massive domes on 
high parts of the landscape. The soils that are less than 
40 inches deep over bedrock are generally adjacent to 
the Rock outcrop. 

The available water capacity is low in the Mocmont 
soil, and permeability is moderate. The shrink-swell 
potential is moderate in the subsoil and low in the 
underlying material. Runoff is medium. 

Most of the acreage is used for timber. The overstory 
is dominantly ponderosa pine. The site index for 
ponderosa pine is about 65. Quaking aspen, bur oak, 
and paper birch grow in some areas. The understory is 
dominantly little bluestem, needlegrass, sedges, 
leadplant, bearberry, and snowberry. Few limitations 
affect logging activities on this soil. 

This soil is well suited to the production of forage for 
livestock and big game animals. Proper stocking rates 
and a uniform distribution of grazing help to prevent 
depletion of the desirable forage species. 

This soil has moderate limitations if used as a site for 
dwellings, septic tank absorption fields, or hard-surfaced 
roads and streets. The moderate permeability and the 
shrink-swell potential are the main limitations. Frost 
action is a hazard. Backfilling with sandy material, 
installing foundation drains, and diverting runoff away 
from buildings help to prevent the structural damage 
caused by shrinking and swelling. Reinforcing 
foundations and footings also helps to prevent this 
damage. Enlarging the absorption area in septic tank 
absorption fields helps to overcome the slow absorption 
of liquid waste. Constructing roads and streets on well 
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compacted fill material and providing adequate drainage 
help to prevent the damage caused by frost action. 

The land capability classification is Ме-13, and the 
grazable woodland group is Rocky Side Slopes. 


MtE—Mocmont-Rock outcrop complex, 10 to 40 
percent slopes. This map unit consists of a deep, well 
drained, strongly sloping to steep Mocmont soil 
intermingled with areas of Rock outcrop. It is on 
mountains in the Central Crystalline Area. The Mocmont 
soil formed in material weathered from granitic rock. 
The areas of Rock outcrop are less than 5 acres in size 
and generally are on ridges and the upper side slopes. 
Elevation ranges from 5,000 to 5,500 feet above sea 
level. Annual precipitation ranges from 18 to 20 inches. 

Areas of this map unit are irregular in shape and are 
10 to several thousand acres in size. They аге 55 to 65 
percent Mocmont soil and 30 to 40 percent Rock 
outcrop. The Mocmont soil and the Rock outcrop occur 
as areas so closely intermingled ог so small that 
mapping them separately was not practical. 

Typically, about 1 inch of forest litter is on the 
surface of the Mocmont soil. The surface layer is dark 
grayish brown gravelly loam about 2 inches thick. The 
subsurface layer is very pale brown gravelly loam about 
10 inches thick. The next 6 inches is light yellowish 
brown very gravelly clay loam and very pale brown very 
gravelly loam. The subsoil is light yellowish brown, 
friable and firm very gravelly clay loam about 32 inches 
thick. The underlying material to a depth of about 60 
inches is light yellowish brown extremely gravelly loam. 
In some areas the subsoil is redder. In other areas the 
depth to bedrock is 40 to 60 inches. 

The Rock outcrop is gray, hard granite. It occurs as 
low- and high-relief, massive domes. 

Included in this unit in mapping are small areas of 
Buska, Cordeston, and Virkula soils and soils that have 
bedrock at a depth of less than 40 inches. Included 
soils make up less than 20 percent of any one тарресі 
area. Buska soils formed in material weathered from 
micaceous schist. They are in landscape positions 
similar to those of the Мостопі soil. Cordeston soils 
have a thick, dark surface layer. They are along 
drainageways. Virkula soils have fewer coarse 
fragments than the Mocmont soil. They are on concave 
side slopes and in swales. The soils that are less than 
40 inches deep over bedrock are generally adjacent to 
areas of Rock outcrop. 

The available water capacity is low in the Mocmont 
soil, and permeability is moderate. The shrink-swell 
potential is moderate in the subsoil and low in the 
underlying material. Runoff is medium. 
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Most of the acreage is used for timber. The overstory 
is dominantly ponderosa pine. The site index for 
ponderosa pine on the Mocmont soil is about 65. Some 
quaking aspen, paper birch, and bur oak grow on this 
map unit. The understory is dominantly little bluestem, 
needlegrass, sedges, leadplant, snowberry, and 
bearberry. 

Some areas below the Rock outcrop have large 
boulders on the surface. These boulders interfere with 
felling, road construction, and the use of skidding 
equipment and other equipment. Erosion can be 
controlled by seeding disturbed areas and by installing 
water bars and culverts. 

This map unit is suited to the production of forage for 
livestock and big game animals. Proper stocking rates 
and a uniform distribution of grazing help to prevent 
depletion of the desirable forage species. Because of 
the slope, watering facilities should be located on low 
parts of the landscape. 

The Mocmont soil has severe limitations if used as a 
site for dwellings, septic tank absorption fields, or hard- 
surfaced roads and streets because of the slope. Better 
suited sites generally are available. 

The land capability classification of the Mocmont soit 
is Vile-9, and the grazable woodland group is Rocky 
Side Slopes. The land capability classification of the 
Rock outcrop is VIIIs-1; no grazable woodland group is 
assigned. 


NaC—Nevee channery loam, 6 to 15 percent 
slopes. This deep, well drained, moderately sloping and 
strongly sloping soil is on terraces and alluvial fans in 
the Red Valley. It formed in material weathered from 
reddish siltstone, sandstone, and silty shale. Elevation 
ranges from 3,200 to 4,800 feet above sea level. 
Annual precipitation ranges from 16 to 18 inches. Areas 
are irregular in shape and are 5 to 100 acres in size. 

Typically, the surface layer is yellowish red and 
reddish yellow, calcareous channery loam about 8 
inches thick. The subsurface layer is reddish yellow, 
calcareous channery loam about 4 inches thick. The 
underlying material to a depth of about 60 inches is 
reddish yellow and light red, calcareous channery loam. 
In places the soil has fewer channers. 

Included with this soil in mapping are small areas of 
Tilford and Sawdust soils. These soils make up less 
than 15 percent of any one mapped area. Tilford soils 
have a dark surface layer and contain more clay 
throughout than the Nevee soil. They are on low parts 
of the landscape. Sawdust soils have more limestone 
fragments than the Nevee soil and are not so red. Also, 
they are higher on the landscape. 
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Fertility and the content of organic matter are low in 
the Nevee soil. The available water capacity and 
permeability are moderate. Runoff is medium. 

Most of the acreage supports native grasses and is 
used for grazing. Water erosion is a hazard unless an 
adequate plant cover is maintained. Reestablishing. 
vegetation is difficult in denuded areas. Proper stocking 
rates and rotation grazing help to maintain maximum 
productivity. 

This soil generally is unsuited to cultivated crops, to 
tame pasture and hay, and to windbreaks and 
environmental plantings because it has numerous rock 
fragments throughout. 

This soil has moderate limitations if used as a site for 
dwellings. septic tank absorption fields, or hard-surfaced 
roads and streets. The slope, the moderate 
permeability, low strength, and the channers are the 
main limitations. Construction activities are hindered 
because of the numerous large rock fragments. 
Dwellings should be designed so that they conform to 
the natural slope of the land. Otherwise, excessive land 
shaping is needed to overcome the slope. Enlarging the 
absorption area in septic tank absorption fields helps to 
overcome the slow absorption of liquid waste. Land 
shaping and installing the distribution lines across the 
slope help to ensure that the absorption fields function 
properly. Building roads and streets on the contour 
helps to overcome the slope. Providing coarse grained 
subgrade or base material helps to prevent the damage 
caused by low strength. Applying gravel to unsurfaced 
roads improves the traffic-supporting capacity of the soil 
during wet periods. 

The land capability classification is Vle-3, and the 
range site is Thin Upland. The windbreak suitability 
group is 10. 


NbC—Nevee silt loam, 2 to 9 percent slopes. This 
deep. well drained, gently sloping and moderately 
sloping soil is on terraces and uplands in the Red 
Valley. It formed in material weathered from reddish 
siltstone, sandstone, and silty shale. Elevation ranges 
from 3,200 to 4,800 feet above sea level. Annual 
precipitation ranges from 16 to 18 inches. Areas are 
irregular in shape and are 10 to 300 acres in size. 

Typically, the surface layer is yellowish red, 
calcareous silt loam about 8 inches thick. The 
underlying material to a depth of about 60 inches is 
firm, calcareous, reddish yellow silt loam and light red 
loam. In some areas the surface layer is darker. In 
other areas, the underlying material has less silt and 
the depth to bedrock is 20 to 40 inches. 

Included with this soil in mapping are small areas of 


Gypnevee, Rekop, and Spearfish soils. These soils 
make up less than 15 percent of any one mapped area. 
Gypnevee soils have more than 40 percent, by weight, 
carbonates plus gypsum. They are in landscape 
positions similar to those of the Nevee soil. Некор and 
Spearfish soils are shallow over bedrock. They are on 
high parts of the landscape. 

Fertility and the content of organic matter are low in 
the Nevee soil. The available water capacity is high, 
and permeability is moderate. Runoff is medium. 

Most of the acreage supports native grasses and is 
used for grazing. Controlling water erosion and 
conserving moisture are management concerns. Proper 
stocking rates and rotation grazing help to maintain a 
good plant cover and ground mulch, which help to 
control water erosion and conserve moisture. 

This soil is suited to cultivated crops and to tame 
pasture and hay. Intermediate wheatgrass and 
pubescent wheatgrass are examples of suitable pasture 
plants. Oats and alfalfa are the main crops. Conserving 
moisture, improving fertility, and controlling water 
erosion are management concerns in cultivated areas. 
Leaving crop residue on the surface, minimizing tillage, 
and including grasses and legumes in the cropping 
system help to control water erosion and conserve 
moisture. Cantour farming, terraces, and grassed 
waterways also help to control water erosion. Regular 
additions of organic material improve fertility. 

This soil is suited to windbreaks and environmental 
plantings, but the high content of lime in the surface 
layer adversely affects the availability of plant nutrients. 
Plantings can be established, but optimum growth and 
survival are unlikely. Planting the trees and shrubs on 
the contour helps to control water erosion. 

This soil is slightly limited as a site for dwellings and 
septic tank absorption fields. It is moderately limited as 
a site for hard-surfaced roads and streets because of 
low strength. Providing coarse grained subgrade or 
base material helps to prevent the damage caused by 
low strength. Applying gravel to unsurfaced roads 
improves the traffic-supporting capacity of the soil 
during wet periods. 

The land capability classification is Ме-8, and the 
range site is Thin Upland. The windbreak suitability 
group is 8. 


NcE—Nevee-Gullied land complex, 6 to 40 percent 
slopes. This map unit consists of a deep, well drained, 
moderately sloping to moderately steep Nevee soil 
intermingled with areas of moderately steep and steep 
Gullied land. It is on low terraces and in swales in the 
Red Valley. The Nevee soil formed in material 
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weathered from reddish siltstone, sandstone, and silty 
shale. It is on side slopes and ridges. The Gullied land 
is in eroding drainageways on foot slopes and toe 
slopes. Elevation ranges from 3,200 to 4,800 feet above 
sea level. Annual precipitation ranges from 16 to 18 
inches. 

Areas of this map unit are irregular in shape and are 
10 to 1,200 acres in size. They are 55 to 65 percent 
Nevee soil and 30 to 40 percent Gullied land. The 
Nevee soil and Gullied land occur as areas so closely 
intermingled or so small that mapping them separately 
was not practical. 

Typically, the surface layer of the Nevee soil is 
yellowish red, calcareous silt loam about 8 inches thick. 
The underlying material to a depth of about 60 inches is 
firm, calcareous, reddish yellow silt loam and light red 
loam. іп some areas the surface layer is darker. п 
other areas the depth to bedrock is 20 to 40 inches. 

Typically, the areas of Gullied land are barren, 
actively eroding, V- and U-shaped drainageways that 
cut into the Nevee soils. 

Included in this unit in mapping are small areas of 
Gypnevee and Spearfish soils and areas of Rock 
outcrop. Inclusions make up less than 15 percent of any 
one mapped area. Gypnevee soils have more than 40 
percent. by weight, carbonates plus gypsum. They are 
in landscape positions similar to those of the Nevee 
soil. Spearfish soils are shallow over bedrock. They are 
on high parts of the landscape. The Rock outcrop is 
reddish siltstone, sandstone, and shale. It is on high 
parts of the landscape. 

Fertility and the content of organic matter are low in 
the Nevee soil. The available water capacity is high, 
and permeability is moderate. Runoff is rapid. 

Most of the acreage supports native grasses and is 
used for grazing. Controlling water erosion and 
conserving moisture are management concerns. Proper 
stocking rates and rotation grazing help to maintain a 
good plant cover and ground mulch, which help to 
contro! water erosion, increase the rate of water intake, 
and conserve moisture. 

This map unit generally is unsuited to cultivated 
Crops, to tame pasture and hay, and to windbreaks and 
environmental plantings. The many gullies that dissect 
the unit and the moderately sloping to steep slopes are 
the main limitations. 

This map unit is severely limited as a site for 
dwellings, septic tank absorption fields, and hard- 
surfaced roads and streets because of the slope. 
Construction activities are hindered because of the 
numerous actively eroding gullies. Designing dwellings 
so that they conform to the natural slope of the land 
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reduces the amount of land shaping needed to 
overcome the slope. Land shaping and installing the 
distribution lines across the slope help to ensure that 
septic tank absorption fields function properly. Building 
roads and streets on the contour helps to overcome the 
slope. Diverting runoff, installing water bars and 
culverts, land shaping, and reseeding disturbed areas 
help to control erosion. Applying gravel to unsurfaced 
roads improves the traffic-supporting capacity during 
wet periods. 

The land capability classification of the Nevee soil is 
Vle-3, the range site is Thin Upland, and the windbreak 
suitability group is 10. The land capability classification 
of the Gullied land is Vills-2; no range site or windbreak 
suitability group is assigned. 


NfE—Nihill-Zigweid complex, 15 to 50 percent 
slopes. These deep, well drained, moderately steep to 
very steep soils are on upland ridges and on slope 
breaks of old terraces. They are in the Red Valley and 
at lower elevations on the Limestone Plateau. The Nihill 
soil formed in gravelly alluvium. It is on the upper side 
slopes and ridges. The Zigweid soil formed in 
calcareous, loamy sediments. It is on the lower side 
slopes. Elevation ranges from 3,200 to 5,000 feet above 
sea level. Annual precipitation ranges from 16 to 18 
inches. 

Areas of this map unit are irregular in shape and are 
10 to 1,000 acres in size. They are 40 to 50 percent 
Nihil! soi! and 30 to 40 percent Zigweid soil. The two 
Soils occur as areas so closely intermingled or so small 
that mapping them separately was not practical. 

Typically, the surface layer of the Nihill soil is grayish 
brown, calcareous gravelly loam about 3 inches thick. 
The subsurface layer is light brownish gray, friable, 
calcareous gravelly loam about 4 inches thick. The 
underlying material to a depth of about 60 inches is 
very pale brown, calcareous very gravelly loam. In 
some areas the underlying material is redder. 

Typically, the surface layer of the Zigweid soil is 
brown clay loam about 2 inches thick. The subsurface 
layer is pale brown, calcareous clay loam about 2 
inches thick. The subsoil is pale brown and light gray, 
friable, calcareous clay loam about 16 inches thick. The 
underlying material to a depth of about 60 inches is 
light gray, calcareous clay loam. In some areas the 
subsoil and underlying materiai have less clay. In other 
areas bedrock is at a depth of 20 to 40 inches. 

included with these soils in mapping are small areas 
of Sawdust and Spearfish soils. These included soils 
make up less than 10 percent of any one mapped area. 
They are in landscape positions similar to those of the 
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Nihill soil. Sawdust soils have limestone fragments 
throughout. Spearfish soils have reddish shale at a 
depth of 10 to 20 inches. 

Fertility and the content of organic matter are low in 
the Nihill and Zigweid soils. The available water 
capacity is moderate in the Nihill soil and high in the 
Zigweid soil. Permeability is moderately rapid in the 
Nihill soil and moderate in the Zigweid soil. The shrink- 
swell potential is low in the Nihill soil and moderate in 
the Zigweid soil. Runoff is rapid on both soils. 

Most of the acreage supports native grasses and is 
used for grazing. Some areas support sparse stands of 
ponderosa pine. These soils are well suited to livestock 
grazing on slopes of less than 30 percent. Water 
erosion is a hazard unless an adequate plant cover is 
maintained. Reestablishing vegetation is difficult in 
denuded areas. Proper stocking rates and rotation 
grazing help to maintain maximum productivity. 

This map unit is severely limited as a site for 
dwellings, septic tank absorption fields, and hard- 
surfaced roads and streets because of the slope. 
Designing buildings so that they conform to the natural 
slope of the land reduces the amount of land shaping 
needed to overcome the slope. Land shaping and 
installing the distribution lines across the slope help to 
ensure that septic tank absorption fields function 
properly. Building roads and streets on the contour 
helps to overcome the slope. Diverting runoff, installing 
water bars and culverts, land shaping, and seeding 
disturbed areas help to control erosion. 

The land capability classification is Vile-1 for the 
Nihill soil and Vle-1 for the Zigweid soil. The range site 
is Thin Upland and the windbreak suitability group is 10 
for both soils. 


NnE—Norrest-Fairburn-Metre complex, 9 to 40 
percent slopes. These well drained, strongly sloping to 
very hilly soils are on uplands in the Red Valley. They 
formed in material weathered from mudstone. The 
moderately deep Norrest soil is on side slopes. The 
shallow Fairburn soil is on ridges. The moderately deep 
Metre soil is on the lower side slopes and on foot 
slopes. Gilgai relief is common in areas of this soil. 
Elevation ranges from 3,200 to 5,000 feet above sea 
level. Annual precipitation ranges from 17 to 20 inches. 

Areas of this map unit are irregular in shape and are 
10 to 2,000 acres in size. They are 45 to 55 percent 
Norrest soil, 15 to 25 percent Fairburn soil, and 10 to 
20 percent Metre soil. The three soils occur as areas so 
closely intermingled or so small that mapping them 
separately was not practical. 

Typically, the surface layer of the Norrest soil is 


grayish brown cobbly silty clay loam about 4 inches 
thick. The subsoil is about 20 inches thick. It is brown 
and very pale brown, firm silty clay in the upper part 
and very pale brown, calcareous silty clay loam in the 
lower part. The underlying material is very pale brown, 
calcareous silty clay loam. Very pale brown, soft 
mudstone is at a depth of about 32 inches. In some 
areas the depth to bedrock is more than 40 inches. In 
other areas the subsoil has less clay. 

Typically, the surface layer of the Fairburn soil is 
dark grayish brown cobbly silty clay loam about 3 
inches thick. The next layer is brown, friable, calcareous 
silty clay loam about 5 inches thick. The underlying 
material is very pale brown, calcareous silty clay loam. 
Very pale brown, calcareous mudstone is at a depth of 
about 18 inches. In some areas the underlying material 
has less clay. In other areas the depth to bedrock is 20 
to 40 inches. 

Typically, the surface layer of the Metre 501 is very 
dark grayish brown clay about 5 inches thick. The 
subsoil is very dark gray, dark gray, and reddish brown, 
very firm and extremely firm, calcareous clay about 31 
inches thick. Reddish brown, soft mudstone is at a 
depth of about 36 inches. In some areas the subsoil is 
not so dark. In other areas the depth to bedrock is more 
than 40 inches. 

Included with these soils in mapping are small areas 
of Hilger and Spearfish soils and areas of Rock outcrop. 
Inclusions make up less than 15 percent of any one 
mapped area. The deep Hilger soils have rock 
fragments throughout. They are on the less sloping 
parts of the landscape. The shallow Spearfish soils 
formed in material weathered from red siltstone and 
shale. They are on steep parts of the landscape. The 
Rock outcrop is mudstone, red siltstone, shale, or 
sandstone. It is generally on high parts of the 
landscape. Also included are some areas where stones 
cover as much as 25 percent of the surface. 

Fertility is medium in the Norrest and Metre soils and 
low in the Fairburn soil. The content of organic matter is 
moderate in the Norrest and Metre soils and low in the 
Fairburn soil. The available water capacity is low in all 
three soils. Permeability is moderately slow in the 
Norrest and Fairburn soils and very slow in the Metre 
Soil. The shrink-swell potential is high in the Norrest 
Soil, moderate in the Fairburn soil, and very high in the 
Metre soil. Runoff is medium on all three soils. 

Most of the acreage supports native grasses and is 
used for grazing. Some areas support a few ponderosa 
pine. Erosion is a hazard. Maintaining an adequate 
ground cover helps to control erosion on the steeper 
parts of the landscape. 
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This unit generally is unsuited to cultivated crops, to 
tame pasture and hay, and to windbreaks and 
environmental plantings. The main limitations are the 
cobbly surface layer of the Norrest and Fairburn soils 
and the slope. 

These soils have severe limitations if used as sites 
for dwellings. The shrink-swell potential and the slope 
are the main limitations. Backfilling with sandy material, 
installing foundation drains, and diverting runoff away 
from buildings help to prevent the structural damage 
caused by shrinking and swelling. Reinforcing 
foundations and footings also helps to prevent this 
damage. Designing buildings so that they conform to 
the natural slope of the land reduces the amount of land 
shaping needed to overcome the slope. Land shaping is 
needed in some areas. The sides of shallow 
excavations in areas of the Metre soil can cave in 
unless they are shored. 

These soils have severe limitations if used as sites 
for septic tank absorption fields. A thin layer of suitable 
material, seepage, and the slope are the main 
limitations. Seepage of liquid waste through cracks in 
the bedrock can result in the pollution of shallow ground 
water. Better suited sites generally are available. 

These soils have severe limitations if used as sites 
for hard-surfaced roads and streets. The shrink-swell 
potential, low strength, and the slope are the main 
limitations. Constructing the roads on coarse textured, 
well compacted fill material and providing adequate 
roadside ditches and culverts help to prevent the 
damage caused by low strength and by shrinking and 
swelling. Building the roads and streets on the contour 
helps to overcome the slope. Applying gravel to 
unsurfaced roads improves the traffic-supporting 
capacity cf the soils during wet periods. 

The land capability classification is Vle-5 for the 
Norrest soil, Vle-11 for the Fairburn soil, and Vle-4 for 
the Metre soil. The range site is Stony Hills for the 
Norrest and Fairburn soils and Clayey for the Metre 
soil. The windbreak suitability group is 10 for all three 
soils. 


PaE—Pactola-Virkula-Rock outcrop complex, 10 to 
40 percent slopes. This map unit consists of deep, well 
drained, strongly sloping to steep Pactola and Virkula 
soils intermingled with areas of Rock outcrop. It is on 
mountains in the Central Crystalline Area. The Pactola 
and Virkula soils formed in material weathered from 
steeply tilted metamorphic rock. The Pactola soil is on 
side slopes and ridges. The Virkula soil is on foot 
slopes. The areas of Rock outcrop generally are less 
than 10 acres in size and are on side slopes and 
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ridges. Elevation ranges from 4,000 to 6,200 feet above 
sea level. Annual precipitation ranges from 18 to 22 
inches. 

Areas of this map unit are irregular in shape and are 
10 to several thousand acres in size. They are 50 to 60 
percent Pactola soil, 15 to 30 percent Virkula soil, and 
10 to 20 percent Rock outcrop. The two soils and the 
Rock outcrop occur as areas so closely intermingled or 
so small that mapping them separately was not 
practical. 

Typically, about 1 inch of forest fitter is on the 
surface of the Pactola soil. The surface layer is dark 
gray channery loam about 1 inch thick. The subsurface 
layer is very pale brown channery loam about 10 inches 
thick. The next 7 inches is pale brown very channery 
clay loam and very pale brown channery loam. The 
subsoil is yellowish brown, firm extremely channery clay 
loam. Grayish brown, steeply tilted, fractured 
metamorphic rock is at a depth of about 42 inches. In 
some areas the depth to bedrock is 20 to 40 inches. In 
other areas the soil has more mica. 

Typically, about 1 inch of forest litter is on the 
surface of the Virkula soil. The surface layer is grayish 
brown loam about 1 inch thick. The subsurface layer is 
light gray loam about 12 inches thick. The next 9 inches 
is pale brown silty clay loam and light gray loam. The 
subsoil is light yellowish brown, firm silty clay loam 
about 23 inches thick. The underlying material to a 
depth of about 60 inches is light yellowish brown 
channery and very channery silty clay loam. In some 
areas the depth to bedrock is 20 to 40 inches. In other 
areas the subsoil has 10 to 30 percent channers by 
volume. 

The Rock outcrop is gray, hard, steeply tilted, 
fractured metamorphic rock. It occurs as low, slabby 
protrusions in some areas and as massive dikes or 
peaks in other areas. 

Included in this unit in mapping are small areas of 
Cordeston, Heely, and Mocmont soils and soils that are 
less than 20 inches over bedrock. Included soils make 
up less than 20 percent of any one mapped area. 
Cordeston soils have a thick, dark surface layer. They 
are along drainageways. Heely and Mocmont soils are 
in landscape positions similar to those of the Pactola 
soil. Heely soils have a dark surface layer. Mocmont 
soils formed in material! weathered from granite. The 
soils that are less than 20 inches over bedrock are 
generally adjacent to the Rock outcrop. 

The available water capacity is low in the Pactola soil 
and high in the Virkula soil. Permeability is moderate in 
the Pactola soil and moderately slow in the Virkula soil. 
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The shrink-swell potential is moderate in both soils. 
Runoff is medium. 

Most of the acreage is used for timber. The overstory 
is dominantly ponderosa pine. The site index for 
ponderosa pine is about 60 on the Pactola soil and 72 
on the Virkula soil. Some quaking aspen, paper birch, 
and Black Hills spruce grow on north aspects and along 
drainageways. Bur oak grows on the Virkula soil at low 
elevations in the eastern part of the survey area. The 
understory is dominantly little bluestem, sedges, prairie 
dropseed, western wheatgrass, needlegrass, 
snowberry, russet buffaloberry, chokecherry, and 
leadplant. 

Some areas below the Rock outcrop have large 
boulders on the surface. These boulders interfere with 
felling and the use of skidding equipment and other 
equipment. When the Virkula soil is wet, logging 
activities, such as skidding, hauling, and construction, 
may Cause surface compaction and the formation of 
ruts. These activities should be restricted to periods 
when the soil is dry or frozen. Erosion can be controlled 
by seeding disturbed areas and by installing water bars 
and culverts. Mass soil movement may occur on or 
above disturbed areas. Harvesting or thinning methods 
that do not isolate the remaining trees or leave them 
widely spaced help to overcome the windthrow hazard 
on the Pactola soil. 

This map unit is well suited to the production of 
forage for livestock and big game animals. Proper 
stocking rates and a uniform distribution of grazing help 
to prevent depletion of the desirable forage species. 
Because of the slope, watering facilities should be 
located on low parts of the landscape. 

This map unit is severely limited as a site for 
dwellings, septic tank absorption fields, and hard- 
surfaced roads and streets because of the slope. The 
Rock outcrop, the large stones in the Pactola soil, and 
the moderately slow permeability and low strength in 
the Virkula soil are additional limitations. Better suited 
sites generally are available. 

The land capability classification of the Pactola soil is 
Vile-9, and the grazable woodland group is Rocky Side 
Slopes. The land capability classification of the Virkula 
soil is Vle-13, and the grazable woodland group is Silty 
Foot Slopes. The land capability classification of the 
Rock outcrop is VIlls-1; no grazable woodland group is 
assigned. 


PbD—Paunsaugunt-Gurney complex, 2 to 15 
percent slopes. These well drained, gently sloping to 
Strongly sloping soils are on mountains and mountain 
prairies. They are at the lower elevations on the 


Limestone Plateau. They formed in material weathered 
from sedimentary rock. The shallow Paunsaugunt soil is 
on the upper side slopes and on ridges. The moderately 
deep Gurney soil is on foot slopes and the lower side 
Slopes. Elevation ranges from 3,400 to 6,200 feet above 
sea level. Annual precipitation ranges from 16 to 20 
inches. 

Areas of this map unit are irregular in shape and are 
10 to 2,500 acres in size. They are 45 to 55 percent 
Paunsaugunt soil and 25 to 35 percent Gurney soil. The 
two soils occur as areas so closely intermingled or so 
small that mapping them separately was not practical. 

Typically, the surface layer of the Paunsaugunt soil is 
dark brown, calcareous gravelly loam about 2 inches 
thick. The subsurface layer is brown, calcareous 
gravelly loam about 4 inches thick. The underlying 
material is brown, calcareous very gravelly loam. Light 
brown limestone is at a depth of about 11 inches. п 
places the bedrock is at a depth of less than 10 inches. 

Typically, the surface layer of the Gurney soil is dark 
brown loam about 5 inches thick. The subsoil is about 
23 inches thick. It is brown, very friable loam in the 
upper part; light yellowish brown, friable clay loam in 
the next part; and yellowish brown, calcareous clay 
loam and channery clay loam in the lower part. Red, 
indurated sandstone is at a depth of about 28 inches. In 
Some places, the subsoil is thicker and the depth to 
bedrock is more than 40 inches. In cther places the 
subsoil has less sand and more silt. 

Included with these soils in mapping are small areas 
of Hilger, Sawdust, and Zigweid soils and areas of Rock 
outcrop. Inclusions make up less than 15 percent of any 
one mapped area. The deep Hilger and Sawdust soils 
have coarse fragments throughout. Hilger soils are on 
high parts of the landscape. Sawdust soils are on side 
siopes in forested areas. The deep Zigweid soils are 
calcareous throughout. They аге on mid parts of the 
landscape. The areas of Rock outcrop are on high parts 
of the landscape. 

Fertility is medium in the Paunsaugunt soil and high 
in the Gurney soil. The content of organic matter is 
moderate in the Paunsaugunt soil and high in the 
Gurney soil. The available water capacity is very low in 
the Paunsaugunt soil and low in the Gurney soil. 
Permeability is moderate in both soils. The shrink-swell 
potential is low in the Paunsaugunt soil. It is moderate 
in the subsoil of the Gurney soil and low in the 
underlying material. Runoff is medium on both soils. 

Most of the acreage supports native grasses and is 
used for grazing. Some areas of the Paunsaugunt soil, 
especially those in the southwestern part of the survey 
area, support skunkbush sumac and 
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mountainmahogany. Generally, по major hazards ог 
limitations affect the use of these soils for range, but 
conserving moisture is a management concern. Proper 
stocking rates and rotation grazing help to maintain 
maximum productivity. 

This map unit generally is unsuited to cultivated 
crops, to tame pasture and hay, and to windbreaks and 
environmental plantings because of the shallowness to 
bedrock in the Paunsaugunt soil. Small areas of the 
Gurney soil аге suited to tame pasture and hay and to 
windbreaks and environmental plantings. Intermediate 
wheatgrass, green needlegrass, and smooth brome are 
examples of suitable pasture plants. No trees or shrubs 
grow well on the Gurney soil. They can be established, 
but optimum growth and survival rates are unlikely. 

These soils are severely limited as sites for dwellings 
with basements and for hard-surfaced roads and 
streets. The Gurney soil is moderately limited as a site 
for dwellings without basements. The depth to bedrock 
in the Paunsaugunt and Gurney soils and low strength 
in the Gurney soil are the main limitations. Construction 
activities are hindered on these soils because of the 
depth to bedrock. Building roads and streets on coarse 
grained subgrade or base material helps to prevent the 
damage caused by low strength. Unsurfaced roads in 
areas of the Paunsaugunt soil may require additions of 
borrow material. Applying gravel to these roads 
improves the traffic-supporting capacity during wet 
periods. 

These soils are severely limited as sites for septic 
tank absorption fields. A thin layer of suitable material 
and seepage are the main limitations. Seepage of liquid 
waste through cracks in the bedrock can result in the 
pollution of shallow ground water. Better suited sites 
generally are available. 

The land capability classification of the Paunsaugunt 
soil is VlIs-1, the range site is Shallow, and the 
windbreak suitability group is 10. The land capability 
classification of the Gurney soil is IVs-4, the range site 
is Silty, and the windbreak suitability group is 6H. 


PcD—Paunsaugunt-Rock outcrop complex, 6 to 30 
percent slopes. This map unit consists of a shallow, 
well drained, moderately sloping to steep Paunsaugunt 
soil intermingled with areas of Rock outcrop. It is on 
mountains at the lower elevations on the Limestone 
Plateau. The Paunsaugunt soil formed in material 
weathered from limestone and calcareous sandstone. 
The areas of Rock outcrop generally are less than 1 
acre in size. Elevation ranges from 3,400 to 5,400 feet 
above sea level. Annua! precipitation ranges from 18 to 
20 inches. 
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Areas of this map unit are irregular in shape and are 
10 to 1,500 acres in size. They are 45 to 55 percent 
Paunsaugunt soil and 30 to 40 percent Rock outcrop. 
The Paunsaugunt soil and Rock outcrop occur as areas 
so closely intermingled or so small that mapping them 
separately was not practical. 

Typically, the surface layer of the Paunsaugunt soil is 
dark brown, calcareous gravelly loam about 2 inches 
thick. The subsurface layer is brown, calcareous 
gravelly loam about 4 inches thick. The underlying 
material is brown, calcareous very gravelly loam. Light 
brown limestone is at a depth of about 11 inches. In 
some areas the depth to bedrock is 20 to 40 inches or 
is less than 10 inches. 

The Rock outcrop generally is light brown and pink 
limestone. In some areas in the southern part of the 
survey area, however, it is calcareous sandstone. It 
occurs as ledges and small, low-relief protrusions. 

Included in this unit in mapping are small areas of 
Sawdust and Tilford soils and soils that have bedrock at 
a depth of 20 to 40 inches. Included soils make up less 
than 15 percent of any one mapped area. They are in 
landscape positions similar to those of the Paunsaugunt 
soil. The deep Sawdust soils have coarse fragments 
throughout. The deep Tilford soils formed in material 
weathered from reddish siltstone or shale. 

The available water capacity is very low in the 
Paunsaugunt soil. Permeability is moderate. Runoff is 
medium. 

Most of the acreage is used for timber. The timber 
canopy generally is sparse. The overstory is dominantly 
stunted ponderosa pine. This map unit has a limited 
potential for timber. The site index for ponderosa pine is 
about 45. The understory is dominantly little bluestem, 
sideoats grama, sedges, snowberry, chokecherry, and 
skunkbush sumac. The dominant shrub in the 
southwestern part of the survey area is 
mountainmahogany. 

Water erosion and windthrow are management 
concerns in timbered areas. Erosion can be controlled 
by seeding disturbed areas and by installing water bars 
and culverts. The windthrow hazard is severe on the 
Paunsaugunt soil. It can be reduced by thinning and 
harvesting methods that do not isolate the remaining 
trees or leave them widely spaced. 

This map unit is suited to the production of forage for 
livestock and big game animals. Proper stocking rates 
and a uniform distribution of grazing help to prevent 
depletion of the desirable forage species. The number 
of suitable sites for watering facilities is limited. 

This map unit is severely limited as a site for 
dwellings, septic tank absorption fields, and hard- 
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surfaced roads and streets. А thin layer of suitable 
material and seepage in the Paunsaugunt soil, the Rock 
outcrop. and the slope are the main limitations. Better 
suited sites generally are available. Unsurfaced roads 
may require additions of borrow material. Applying 
gravel to these roads improves the traffic-supporting 
capacity during wet periods. 

The land capability classification of the Paunsaugunt 
Soil is Vils-1, and the grazable woodland group is 
Shaliow Ridge. The land capability classification of the 
Rock outcrop is VIIIs-1; no grazable woodland group is 
assigned. 


PgC—Pierre-Grummit clays, 2 to 9 percent slopes. 
These well drained, gently sloping and moderately 
sloping soils are on uplands in the southwest part of the 
survey area. The moderately deep Pierre soil formed in 
clayey materia! weathered from shale. It generally is on 
the lower side slopes. The shallow Grummit soil formed 
in clayey material weathered from acid shale. It is on 
ridges. Elevation ranges from 3,500 to 4,000 feet above 
sea level. Annual precipitation ranges from 14 to 16 
inches. 

Areas of this map unit are irregular in shape and are 
40 to 500 acres in size. They are 45 to 55 percent 
Pierre soil and 30 to 40 percent Grummit soil. The two 
Soils occur as areas so closely intermingled or so small 
that mapping them separately was not practical. 

Typically, the surface layer of the Pierre soil is 
brown, calcareous clay about 4 inches thick. The 
subsoil is grayish brown, firm, calcareous clay about 20 
inches thick. The underlying material is grayish brown, 
calcareous clay. It has about 50 percent shale 
fragments in the lower part. Gray shale is at a depth of 
about 32 inches. In some areas the soil has less clay. 
In other areas the depth to shale is more than 40 
inches. 

Typically, the surface layer of the Grummit soil is 
gray clay about 4 inches thick. The underlying material 
is gray clay about 12 inches thick. Shale fragments 
increase in size and number with increasing depth. Dark 
gray, soft, acid shale is at a depth of about 16 inches. 
In some areas the surface layer has as much as 50 
percent gravel and small cobbles. 

Included with these soils in mapping are small areas 
of Arvada. Demar, and Nihill soils. These included soils 
make up less than 15 percent of any one mapped area. 
Arvada and Demar soils have a sodium affected 
subsoil. They are on low parts of the landscape. Nihill 
soils are gravelly throughout. They are on ridges. 

Fertility is medium in the Pierre soil and low in the 
Grummit soil. The content of organic matter is moderate 
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in the Pierre soil and low in the Grummit soil. The 
available water capacity is low in the Pierre soil and 
very low in the Grummit soil. Permeability is very slow 
in the Pierre soil and moderately slow in the Grummit 
soil. The shrink-swell potential is very high in the Pierre 
soil and high in the Grummit soil. Runoff is medium on 
both soils. 

Most of the acreage supports native grasses and is 
used for grazing. Some areas of the Grummit soil have 
an overstory of stunted ponderosa pine. Water erosion 
is a hazard unless an adequate plant cover is 
maintained. Proper stocking rates and rotation grazing 
help to maintain maximum productivity. 

This map unit is poorly suited to cultivated crops and 
to tame pasture and hay. Alfalfa, intermediate 
wheatgrass. and western wheatgrass are examples of 
suitable pasture plants in areas of the Pierre soil. Small 
grain is the main crop. No pasture plants or crops grow 
well on the Grummit soil. Conserving moisture, 
controlling water erosion, and improving tilth are 
management concerns. Leaving crop residue on the 
surface and minimizing tillage conserve moisture. 
Including grasses and legumes in the cropping system 
helps to control water erosion and improves tilth. 

The Pierre soil is suited to windbreaks and 
environmental plantings, but the Grummit soil generally 
is unsuited. The clayey subsoil of the Pierre soil 
restricts the penetration of plant roots. Optimum growth 
and survival rates are unlikely. Planting on the contour 
helps to contro! erosion. 

This map unit is severely limited as a site for 
dwellings, septic tank absorption fields, and hard- 
surfaced roads and streets. The shrink-swell potential, 
low strength, a thin layer of suitable material, and 
зеераде are the main limitations. The sides of shallow 
excavations in areas of the Pierre soil can cave in 
unless they are shored. Backfilling with sandy material, 
installing foundation drains, and diverting runoff away 
from dwellings help to prevent the structural damage 
caused by shrinking and swelling. Reinforcing 
foundations and footings also helps to prevent this 
damage. Septic tank absorption fields do not function 
well on these soils because of a thin layer of suitable 
material and seepage. Unconventional septic systems 
may be needed. Constructing roads on coarse textured, 
well compacted fill material and providing adequate 
roadside ditches and culverts help to prevent the 
damage caused by low strength and by shrinking and 
Swelling. Applying gravel to unsurfaced roads improves 
the traffic-supporting capacity of the soils during wet 
periods. 

The land capability classification of the Pierre soil is 
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IVe-1. the range site is Clayey, and the windbreak 
suitability group is 4C. The land capability classification 
of the Grummit soil is Vle-12, the range site is Shallow 
Clay. and the windbreak suitability group is 10. 


Pt—Pits, quarries. These areas are open 
excavations from which rock, gravel, or sand has been 
removed. Slopes are uneven and broken. They are 
nearly level on the pit bottoms and almost vertical on 
the sidewalls. Some pit bottoms are covered with water. 
Areas are irregular in shape and are 5 to 550 acres in 
size. 

Most of the large pits are active quarries where 
limestone is mined for use in the manufacture of 
portland cement or quicklime. Many of the small pits 
that were excavated for feldspar, gold, or other minerals 
have been abandoned. Some small quarries are mined 
only when additional road material is needed. Mounds 
of mixed, loamy overburden are on the edges of the 
excavations. 

Revegetation of the pits is naturally slow. Abandoned 
pits can be restored to range or tame pasture if 
reclamation measures are applied. These measures 
include shaping the areas and topdressing with 
overburden material. Applying fertilizer as needed helps 
to establish range and pasture plants. 

The land capability classification is М1115-2; no range 
site or windbreak suitability group is assigned. 


ReC—Redbird-Heath silt loams, 2 to 9 percent 
slopes. These deep, well drained, gently sloping and 
moderately sloping soils are in mountain valley 
meadows at the higher elevations on the Limestone 
Plateau. They are dissected by intermittent 
drainageways. They formed in material weathered from 
limestone and calcareous sandstone. The rarely flooded 
Redbird soil is on low parts of the landscape. The 
Heath soil is on high parts of the landscape. Elevation 
ranges from 6,200 to 7,000 feet above sea level. 
Annual precipitation ranges from 20 to 24 inches. 

Areas of this map unit are long and narrow and are 
10 to 750 acres in size. They are 45 to 55 percent 
Redbird soil and 25 to 35 percent Heath soil. The two 
soils occur as areas so closely intermingled or so small 
that mapping them separately was not practical. 

Typically, the surface layer of the Redbird soil is dark 
grayish brown silt loam about 7 inches thick. The 
subsoil is dark grayish brown, very dark grayish brown, 
and grayish brown, firm and friable very cobbly and 
extremely cobbly silty clay loam about 17 inches thick. 
It is calcareous in the lower part. The underlying 
material to a depth of about 60 inches is pale brown, 
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calcareous extremely cobbly loam. In some areas the 
subsoil is not so dark. In other areas it has less clay. 

Typically, the surface layer of the Heath soil is dark 
grayish brown silt loam about 7 inches thick. The next 
layer is brown silty clay loam about 5 inches thick, The 
subsoil is about 30 inches thick. It is brown, firm silty 
clay loam in the upper part; brown silty clay in the next 
part; and light brown, calcareous silty clay loam in the 
lower part. The underlying material to a depth of about 
60 inches is light brown, calcareous clay loam. In some 
areas the depth to bedrock is 20 to 40 inches. In other 
areas the subsoil has less clay. 

Included with these soils in mapping are small areas 
of Stovho and Trebor soils, a very poorly drained soil, 
and areas of Rock outcrop. Inclusions make up less 
than 20 percent of any one mapped area. The very 
poorly drained soil is in areas below springs and has a 
seasonal high water table at or near the surface. Stovho 
and Trebor soils have a light colored surface layer. 
They are in the forested areas. The Rock outcrop is on 
high parts of the landscape. 

Fertility and the content of organic matter are high in 
the Redbird and Heath soils. The available water 
capacity is moderate in the Redbird soil and high in the 
Heath soil. Permeability is moderate in the Redbird soil 
and slow in the Heath soil. The shrink-swell potential is 
moderate in the subsoil of the Redbird soil and low in 
the underlying material. It is high in the subsoil of the 
Heath soil and moderate in the underlying material. 
Runoff is slow or medium on both soils. 

Most of the acreage supports native grasses and is 
used for grazing. Some areas of the Redbird soil 
support quaking aspen, ponderosa pine, and Black Hills 
spruce. A cold soi! temperature limits plant growth. 
Delaying grazing until the soils have warmed and the 
forage specíes have achieved sufficient growth helps to 
prevent depletion of the desirable forage species. 

These soils generally are unsuited to cultivated crops 
and to windbreaks and environmental plantings because 
of a short growing season. The Heath soil is suited to 
tame pasture and hay, but the Redbird soil generally is 
unsuited. Alsike clover, bearded wheatgrass, and 
mountain brome are examples of suitable pasture 
plants. 

These soils are severely limited as sites for 
dwellings, septic tank absorption fields, and hard- 
surfaced roads and streets. The large stones in the 
Redbird soil and the high shrink-swell potential, low 
strength, and the slow permeability in the Heath soil are 
the main limitations. Flooding is a hazard on the 
Redbird soil. As a result, the Heath soil is a better site 
for dwellings. Excavations in the Redbird soil are 
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hindered by the numerous large rock fragments. 
Diverting runoff away from the dwellings and reinforcing 
foundations and footings help to prevent the structural 
damage caused by shrinking and swelling of the Heath 
soil. Eniarging the absorption area in septic tank 
absorption fields helps to overcome the slow absorption 
of liquid waste. 

Constructing roads on coarse textured, well 
compacted fill material and providing adequate roadside 
ditches and culverts help to prevent the damage caused 
by low strength and by shrinking and swelling in the 
Heath soil. Applying gravel to unsurfaced roads 
improves the traffic-supporting capacity of the soils 
during wet periods. 

The land capability classification of the Redbird soil is 
Vis-4, and the range site is High Country Overflow. The 
land capability classification of the Heath soil is Vle-13, 
and the range site is High Country Silty. The windbreak 
suitability group is 10 for both soils. 


RfE—Rekop-Gypnevee-Rock outcrop complex, 15 
to 40 percent slopes. This map unit consists of 
moderately steep and steep Rekop and Gypnevee soils 
intermingled with areas of Rock outcrop. It is on 
uplands in the Red Valley. The Rekop and Gypnevee 
Soils formed in material weathered from gypsum and 
reddish, gypsiferous siltstone. The shallow, somewhat 
excessively drained Rekop soil is on the upper side 
Slopes and on ridges. The deep, well drained Gypnevee 
soil is on lower side slopes and on foot slopes. The 
areas of Rock outcrop generally are on ridges and the 
upper side slopes and are barren. Most are less than 3 
acres in size. Elevation ranges from 3,200 to 4,800 feet 
above sea level. Annual precipitation ranges from 16 to 
18 inches. 

Areas of this map unit are irregular in shape and are 
10 to 1,000 acres in size. They are 35 to 45 percent 
Rekop soil, 25 to 35 percent Gypnevee soil, and 10 to 
20 percent Rock outcrop. The two soils and the Rock 
outcrop occur as areas so closely intermingled or so 
small that mapping them separately was not practical. 

Typically, the surface layer of the Rekop soil is 
reddish brown, calcareous loam about 4 inches thick. 
The underlying material is light reddish brown and pink, 
very friable, calcareous loam. White gypsum is at a 
depth of about 12 inches. 

Typically, the surface layer of the Gypnevee soil is 
reddish brown, calcareous silt loam about 8 inches 
thick. The next layer is red, friable, calcareous silt loam 
about 10 inches thick. The underlying material is light 
red and red, calcareous loam. Light red, gypsiferous 


siltstone and gypsum are at a depth of about 41 inches. 
In some areas the depth to bedrock is 20 to 40 inches. 

The Rock outcrop is pinkish white and white gypsum 
and alabaster. It occurs as domes on the less sloping 
parts of the landscape and as ledges on the steep 
parts. 

Included in this unit in mapping are small areas of 
Nevee, Spearfish, and Tilford soils. Also included are 
small areas where scattered large sandstone boulders 
are on the surface. These areas are adjacent to the 
Dakota Hogback. Included soils make up less than 15 
percent of any one mapped area. They contain less 
gypsum than the Rekop and Gypnevee soils. Nevee 
and Tilford soils are on low parts of the landscape. 
Spearfish soils have bedrock within a depth of 20 
inches. They are in landscape positions similar to those 
of the Rekop soil. Sinkholes are in some included 
areas. 

Fertility and the content of organic matter are low in 
the Rekop and Gypnevee soil. The available water 
capacity is very low in the Rekop soil and moderate in 
the Gypnevee soil. Permeability is moderate in both 
soils. Runoff is medium or rapid. 

Most of the acreage supports native grasses and is 
used for grazing. Some areas support a sparse 
overstory of ponderosa pine. Water erosion is a hazard 
unless an adequate plant cover is maintained. 
Reestablishing vegetation is difficult in denuded areas. 

This map unit generally is unsuited to cultivated 
Crops, to tame pasture and hay, and to windbreaks and 
environmental plantings because of the slope. 

Rekop and Gypnevee soils are severely limited as 
sites for dwellings, septic tank absorption fields, and 
hard-surfaced roads and streets. The slope, a thin layer 
of suitable material, and a hazard of seepage in the 
Rekop soil are the main limitations. Because of the 
content of soluble gypsum, dwellings and roads may 
settle unevenly or fail. Both soils are highly corrosive to 
concrete and uncoated steel. Better suited sites 
generally are available. Unsurfaced roads in areas of 
the Векор soil may require additions of borrow material. 
Applying gravel to these roads improves the traffic- 
supporting capacity during wet periods. 

The land capability classification of the Rekop soil is 
Vile-4, the range site is Shallow, and the windbreak 
suitability group is 10. The land capability classification 
of the Gypnevee soil is Vle-3, the range site is Thin 
Upland, and the windbreak suitability group is 10. The 
land capability classification of the Rock outcrop is 
Vills-1; no range site or windbreak suitability group is 
assigned. 
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RgG—Rock outcrop-Buska complex, 40 to 80 
percent slopes. This map unit consists of Rack outcrop 
intermingled with a deep, well drained, very steep 
Buska soil. It is on the sides of mountain valleys and 
canyons in the Central Crystalline Area. The Rock 
outcrop is on the mid and high parts of the landscape. 
The Buska soil formed in loamy material weathered 
from micaceous schist. It is on the lower side slopes. 
Elevation ranges fram 4,500 to 6,200 feet above sea 
level. Annual precipitation ranges from 16 to 22 inches. 

Areas of this map unit are irregular in shape and are 
15 to 1,000 acres in size. They are 40 to 50 percent 
Rock outcrop and 35 to 45 percent Buska soil. The 
Rock outcrop and the Buska soil occur as areas so 
closely intermingled or so small that mapping them 
separately was not practical. 

The Rock outcrop is gray, fractured schist and 
massive dikes of granite. It occurs as low-relief 
protrusions or large ledges. Most of the schist outcrops 
have vertically oriented bedding planes. 

Typically, about 1 inch of forest litter is on the 
surface of the Buska soil. The surface layer is very dark 
gray loam about 1 inch thick. The subsurface layer is 
pale brown loam about 11 inches thick. The next layer 
is brown and yellowish brown channery loam about 3 
inches thick. The subsoil is yellowish brown, friable very 
channery loam about 10 inches thick. The underlying 
material is light yellowish brown very channery юат 
about 16 inches thick. Yellowish brown, micaceous 
schist is at a depth of about 41 inches. In some areas 
the bedrock is at a depth of 20 to 40 inches. In other 
areas the soil has less mica. 

Included in this unit in mapping are small areas of 
Cordeston and Mocmont soils and soils that are less 
than 20 inches deep over bedrock. Included soils make 
up less than 15 percent of any one mapped area. 
Cordeston soils have a thick, dark surface layer. They 
are in meadows. Mocmont soils formed in material 
weathered from granite. They are in landscape 
positions similar to those of the Buska soil. The soils 
that are less than 20 inches deep over bedrock are 
generally adjacent to the Rock outcrop. 

The available water capacity is low in the Buska soil. 
Permeability is moderate. Runoff is rapid. 

Most of the acreage is used for timber. The overstory 
is dominantly ponderosa pine. The site index for 
ponderosa pine is about 65 on the Buska soil. Some 
quaking aspen, paper birch, and Black Hills spruce 
grow on north aspects and along drainageways. The 
understory is dominantly little bluestem, sedges, prairie 
dropseed, snowberry, leadplant, chokecherry, and 
russet buffaloberry. 
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The Rock outcrop, very steep slopes, and boulders 
restrict the use of wheeled and tracked logging 
equipment. When timber is harvested, a cable logging 
system helps to overcame the slope and contro! water 
erosion. The erosion hazard can be reduced by seeding 
disturbed areas, installing water bars on skid trails, and 
providing culverts and rolling dips on sites for roads. 
Mass soil movement may occur on or above disturbed 
areas. Harvesting or thinning methods that do not 
isolate the remaining trees or leave them widely spaced 
help to overcome the windthrow hazard on the Buska 
soil. 

This map unit is suited to the production of forage for 
big game animals. It is poorly suited to livestock grazing 
because of the slope. 

This map unit is severely limited as a site for 
dwellings, septic tank absorption fields, and hard- 
surfaced roads and streets. The Rock outcrop and very 
steep slopes are the main limitations. Better suited sites 
generally are available. Building roads on the contour 
helps to overcome the slope. Applying gravel to 
unsurfaced roads improves the traffic-supporting 
capacity during wet periods. 

The land capability classification is VIIIs-1 for the 
Rock outcrop and Vile-9 for the Buska soil. No grazable 
woodland group is assigned. 


RhD—Rock outcrop-Butche complex, 2 to 25 
percent slopes. This map unit consists of Rock outcrop 
intermingled with a shallow, excessively drained, gently 
sloping to moderately steep Butche soil. It is on 
mountain side slopes and ridges on the Dakota 
Hogback and at the lower elevations on the Limestone 
Plateau. The areas of Rock outcrop generally are less 
than 3 acres in size. The Butche soil formed in material 
weathered from sandstone. || is on side slopes. 
Elevation ranges from 3,200 to 5,500 feet above sea 
level. Annual precipitation ranges from 16 to 18 inches. 

Areas of this unit are irregular in shape and are 10 to 
400 acres in size. They are 50 to 60 percent Rock 
outcrop and 25 to 35 percent Butche soil. The Rock 
outcrop and the Butche soil occur as areas so closely 
intermingled or so small that mapping them separately 
was not practical. 

The Rock outcrop is light gray, very pale brown, 
yellowish brown, and reddish brown, hard sandstone. It 
occurs as low-relief stabs of sandstone that are parallel 
to the surface. 

Typically, the surface layer of the Butche soil is dark 
grayish brown cobbly loam about 4 inches thick. The 
underlying material is pale brown, very friable cobbly 
loam about 6 inches thick. Very pale brown, hard 
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sandstone is at a depth of about 10 inches. In some 
areas the bedrock is calcareous shale and weakly 
cemented sandstone. In other areas the soil has a 
higher content of sand. 

Included in this unit in mapping are small areas of 
the moderately deep Gurney soils and the deep Lakoa 
and Rockoa soils. Included 5015 make up less than 15 
percent of any one mapped area. They are on low parts 
of the landscape. 

The availabie water capacity is very low in the 
Butche soil. Permeability is moderate. Runoff is 
medium. 

Most of the acreage is used for timber. The canopy 
generally is sparse. The overstory is dominantly stunted 
ponderosa pine. The shallow Butche soil and the Rock 
outcrop have a limited potential for timber production. 
The site index for ponderosa pine is about 35. The 
understory is dominantly little bluestem, sideoats grama, 
prairie sandreed, mountainmahogany, leadplant, and 
skunkbush sumac. Harvesting and thinning methods 
that do not isolate the remaining trees or leave them 
widely spaced help to overcome the windthrow hazard. 

This unit is suited to the production of forage for 
livestock and big game animals. Proper stocking rates 
and a uniform distribution of grazing help to prevent 
depletion of the desirable forage species. The number 
of suitable sites for watering facilities is limited. 

This map unit is severely limited as a site for 
dwellings, septic tank absorption fields, and hard- 
surfaced roads and streets. It is poorly suited to 
unsurfaced roads. The Rock outcrop and the 
shallowness to bedrock in the Butche soil are the main 
limitations. Better suited sites generally are available. 

The land capability classification of the Rock outcrop 
is VIIIs-1; no grazable woodland group is assigned. The 
land capability classification of the Butche soil is Vls-1, 
and the grazable woodland group is Shallow Ridge. 


RkG—Rock outcrop-Mocmont complex, 40 to 80 
percent slopes. This map unit consists of Rock outcrop 
intermingled with a deep, well drained, very steep 
Mocmont soil. It is on the sides of mountain peaks and 
canyons in the Central Crystalline Area. Slopes 
generally are short and broken by Rock outcrop. The 
Mocmont soil formed in material weathered from 
granitic rock. Elevation ranges from 5,600 to 7,200 feet 
above sea level. Annual precipitation ranges from 18 to 
20 inches. 

Areas of this map unit are irregular in shape and are 
15 to several thousand acres in size. They are 40 to 50 
percent Rock outcrop and 35 to 45 percent Mocmont 
soil. The Rock outcrop and the Mocmont soil occur as 


areas so closely intermingled or so small that mapping 
them separately was not practical. 

The Rock outcrop is gray, granitic rock. It occurs as 
narrow spires or massive domes. _ 

Typically, about 1 inch of forest litter is on the 
surface of the Mocmont soil. The surface layer is dark 
grayish brown gravelly loam about 2 inches thick. The 
subsurface layer is very pale brown gravelly loam about 
10 inches thick. The next 6 inches is light yellowish 
brown very gravelly clay loam and very pale brown very 
gravelly loam. The subsoil is light yellowish brown, 
friable and firm very gravelly clay loam about 32 inches 
thick. The underlying material to a depth of about 60 
inches is light yellowish brown extremely gravelly loam. 
In some areas the subsoil is more red. In other areas 
the depth to bedrock is 30 to 60 inches. 

Included in this unit in mapping are small areas of 
Buska, Cordeston, and Pactola soils and soils that are 
less than 20 inches deep over bedrock. Included soils 
make up less than 20 percent of any one mapped area. 
Buska sails have more mica in the subsoil than the 
Mocmont soil. They are in landscape positions similar to 
those of the Mocmont soil. Cordeston soils have a thick, 
dark surface layer. They are along drainageways. 
Pactola soils formed in material weathered from 
metamorphic rock. They are in landscape positions 
similar to those of the Mocmont soil. The soils that are 
less than 20 inches deep over bedrock are generally 
adjacent to the Rock outcrop. 

The available water capacity is low in the Mocmont 
soil, and permeability is moderate. The shrink-swell 
potential is moderate in the subsoil and low in the 
underlying material. Runoff is rapid. 

Most of the acreage is used for timber. The overstory 
is dominantly ponderosa pine. The site index for 
ponderosa pine is about 60 on the Mocmont soil. This 
Soil supports some quaking aspen, paper birch, and bur 
oak. The understory is dominantly little bluestem, 
sedges, needlegrass, leadplant, snowberry, and 
bearberry. 

The Rock outcrop, the slope, and boulders restrict 
the use of wheeled and tracked logging equipment. 
When timber is harvested, a cable logging system helps 
to overcome the slope and control erosion. The erosion 
hazard can be reduced by reseeding disturbed areas, 
installing water bars on skid trails, and providing 
culverts and rolling dips on sites for roads. Mass soil 
movement may occur in or above disturbed areas. 

This map unit is suited to the production of forage for 
big game animals. It is poorly suited to livestock grazing 
because of the slope. 

This map unit is severely limited as a site for 
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dwellings, septic tank absorption fields, and hard- 
surfaced roads and streets. The slope and the Rock 
outcrop are the main limitations. Better suited sites 
generally are available. Building unsurfaced roads on 
the contour helps to overcome the slope and control 
water erosion. Applying gravel to these roads improves 
the traffic-supporting capacity during wet periods. 

The land capability classification is VIlls-1 for the 
Rock outcrop and Vile-9 for the Mocmont soil. No 
grazable woodland group is assigned. 


RIG—Rock outcrop-Pactola complex, 40 to 80 
percent slopes. This map unit consists of Rock outcrop 
intermingled with a deep, well drained, very steep 
Pactola soil. It is on mountains and canyons in the 
Central Crystalline Area. The areas of Rock outcrop are 
generally less than 10 acres in size. They are on side 
slopes and ridges. The Pactola soil formed in material 
weathered from steeply tilted metamorphic rock. It is on 
foot slopes and side slopes. Elevation ranges from 
4,000 to 6,200 feet above sea level. Annual 
precipitation ranges from 18 to 20 inches. 

Areas of this map unit are irregular in shape and are 
80 to several hundred acres in size. They are 40 to 50 
percent Rock outcrop and 35 to 45 percent Pactola soil. 
The Rock outcrop and Pactola soil occur as areas so 
closely intermingled or so small that mapping them 
separately was not practical. 

The Rock outcrop is gray, fractured, steeply tilted 
metamorphic rock. It occurs as massive boulders and 
dikes. In many areas weathering has caused rock slides 
below the Rock outcrop. 

Typically, about 1 inch of forest litter is on the 
surface of the Pactola soil. The surface layer is dark 
gray channery loam about 1 inch thick. The subsurface 
layer is very pale brown channery loam about 10 inches 
thick. The next 7 inches is pale brown very channery 
clay loam and very pale brown channery loam. The 
subsoil is yellowish brown, firm extremely channery clay 
loam. Grayish brown, steeply tilted, fractured 
metamorphic rock is at a depth of about 42 inches. In 
some areas the depth to bedrock is 20 to 40 inches. In 
other areas the soil has more mica. 

Included in this unit in mapping are small areas of 
Cordeston, Mocmont, and Virkula soils and soils that 
are less than 20 inches deep over bedrock. Included 
soils make up less than 20 percent of any one mapped 
area. Cordeston soils have less clay than the Pactola 
soil. They are in meadows. Mocmont soils formed in 
material weathered from granite. They are in landscape 
positions similar to those of the Pactola soil. Virkula 
soils have fewer coarse fragments than the Pactola soil. 
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They are along timbered drainageways. The soils that 
are less than 20 inches deep over bedrock are 
generally adjacent to the Rock outcrop. 

The available water capacity is low in the Pactola 
soil. Permeability is moderate. The shrink-swell potential 
also is moderate. Runoff is medium or rapid. 

Most of the acreage is used for timber. The overstory 
is dominantly ponderosa pine. The site index for 
ponderosa pine is about 55 on the Pactola soil. Some 
quaking aspen, paper birch, and Black Hills spruce 
grow on north aspects and along drainageways. The 
understory is dominantly little bluestem, sedges, prairie 
dropseed, russet buffaloberry, snowberry, chokecherry, 
and leadplant. 

The Rock outcrop, the slope, and boulders restrict 
the use of wheeled and tracked logging equipment. 
When timber is harvested, a cable logging system helps 
to overcome the slope and control water erosion. 
Erosion also can be controlled by reseeding disturbed 
areas, installing water bars on skid trails, and providing 
culverts and rolling dips on sites for roads. Mass soil 
movement may occur in disturbed areas. Harvesting 
and thinning methods that do not isolate the remaining 
trees or leave them widely spaced help to overcome the 
windthrow hazard on the Pactola soil. 

This map unit is suited to the production of forage for 
big game animals. It is poorly suited to livestock grazing 
because of the slope. | 

This map unit is severely limited as a site for 
dwellings, septic tank absorption fields, and hard- 
surfaced roads and streets. The Rock outcrop and the 
slope are the main limitations. Better suited sites 
generally are available. Building unsurfaced roads on 
the contour helps to overcome the slope. Applying 
gravel to these roads improves the traffic-supporting 
capacity during wet periods. 

The land capability classification is VIlls-1 for the 
Rock outcrop and Vile-9 for the Pactola soil. No 
grazable woodland group is assigned. 


RmG—Rock outcrop-Rekop complex, 40 to 80 
percent slopes. This map unit consists of Rock outcrop 
and a shallow, somewhat excessively drained, very 
steep Rekop soil. It is on uplands in the Red Valley. 
The areas of Rock outcrop are generally less than 3 
acres in size. They are on the upper side slopes and on 
ridges. The Rekop soil is on the lower side slopes. It 
formed in material weathered from gypsum and reddish, 
gypsiferous siltstone. Elevation ranges from 3,200 to 
4,800 feet above sea level. Annual precipitation ranges 
from 16 to 18 inches. 

Areas of this map unit are irregular in shape and are 
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10 to 500 acres in size. They are 40 to 50 percent Rock 
outcrop and 35 to 45 percent Rekop soil. The Rock 
outcrop and the Rekop soil occur as areas so closely 
intermingled or so small that mapping them separately 
was not practical. 

The Rock outcrop generally occurs as ledges of 
pinkish white and white gypsum and alabaster. п 
places it occurs as very steep, barren areas of reddish, 
gypsiferous siltstone, sandstone, and shale. 

Typically. the surface layer of the Rekop soil is 
reddish brown, calcareous loam about 4 inches thick. 
The underlying material is light reddish brown and pink, 
very friable, calcareous loam. White gypsum is at a 
depth of about 12 inches. In some areas the bedrock is 
at a depth of 20 to 40 inches. 

Included in this unit in mapping are small areas of 
Gypnevee, Nevee, and Spearfish soils. These soils 
make up less than 15 percent of any one mapped area. 
The deep Gypnevee and Nevee soils are on low parts 
of the landscape. The shallow Spearfish soils do not 
have large amounts of gypsum. They are in landscape 
positions similar to those of the Rekop soil. Sinkholes 
are in some included areas. 

Fertility and the content of organic matter are low in 
the Rekop soil. The available water capacity is very low. 
Permeability is moderate. Runoff is rapid. 

This map unit generally is unsuited to cultivated 
Crops, to tame pasture and hay, and to windbreaks and 
environmental plantings. The Rock outcrop, the 
shallowness to bedrock, and the very steep slopes аге 
the main limitations. 

Most of the acreage supports native grasses and is 
used for grazing by big game animals. Livestock 
grazing is restricted because of the very steep slopes. 
Some areas support a sparse overstory of ponderosa 
pine. Water erosion is a hazard unless an adequate 
plant cover is maintained. Reestablishing vegetation is 
difficult in denuded areas. 

This map unit is severely limited as a site for 
dwellings, septic tank absorption fields, and hard- 
surfaced roads and streets. The Rock outcrop, the very 
steep slopes, and a thin layer of suitable material and 
seepage in the Rekop soil are the main limitations. 
Better suited sites generally are available. 

The land capability classification of the Rock outcrop 
is VIlls-1; no range site or windbreak suitability group is 
assigned. The land capability classification of the Rekop 
soil is Vile-4, the range site is Shallow, and the 
windbreak suitability group is 10. 


RnG—Rock outcrop-Sawdust complex, 40 to 80 
percent slopes. This map unit consists of Rock outcrop 


and a deep, well drained, very steep Sawdust soil. It is 
on mountains and in canyons at the lower elevations on 
the Limestone Plateau. The areas of Rock outcrop are 
generally less than 5 acres in size. They occur as 
continuous ledges on ridges and the upper side slopes. 
The Sawdust soil is on the lower side slopes and on 
foot slopes. It formed in material weathered from 
limestone and calcareous sandstone. Elevation ranges 
from 3,000 to 6,200 feet above sea level. Annual 
precipitation ranges from 16 to 20 inches. 

Areas of this map unit are long and narrow and are 
10 to 1,500 acres in size. They are 40 to 50 percent 
Rock outcrop and 35 to 45 percent Sawdust soil. The 
Rock outcrop and the Sawdust soil occur as areas so 
closely intermingled or so small that mapping them 
separately was not practical. 

The Rock outcrop is pale brown, hard, fractured 
limestone and reddish and yellowish, hard, calcareous 
sandstone. It generally occurs as rimrock ledges. In 
some areas weathering has caused rock slides below 
the Rock outcrop. 

Typically, the surface layer of the Sawdust soil is 
dark grayish brown, calcareous channery foam about 4 
inches thick. The next layer is pale brown, friable, 
calcareous very channery loam about 4 inches thick. 
The upper part of the underlying material is light 
yellowish brown, calcareous very channery юат. The 
next part is very pale brown, calcareous extremely 
channery loam. The lower part to a depth of about 60 
inches is yellow, calcareous extremely channery sandy 
loam. In some areas the soil has more sand. In other 
areas the depth to bedrock is 20 to 40 inches. 

Included in this unit in mapping are small areas of 
Paunsaugunt, Vanocker, and Winetti soils. These soils 
make up less than 15 percent of any one mapped area. 
The shallow Paunsaugunt soils are in scattered areas 
throughout the map unit. Vanocker soils have more clay 
in the subsoil than the Sawdust soil. They are on north- 
facing slopes. Winetti soils tormed in alluvium and are 
along drainageways. 

The available water capacity is moderate in the 
Sawdust soil. Permeability also is moderate. Runoff is 
rapid. 

Most of the acreage is used for timber. The canopy 
generally is sparse. The overstory is dominantly 
ponderosa pine. The site index for ponderosa pine is 
about 45 on the Sawdust soil. The understory is 
dominantly little bluestem, sideoats grama, sedges, big 
bluestem, common juniper, snowberry, and yucca. 
Some mountainmahogany grows in areas of this unit in 
Hell Canyon and Redbird Canyon. 

The Rock outcrop, the slope, and boulders restrict 
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the use of wheeled and tracked logging equipment. 
When timber is harvested, a cable logging system helps 
to overcome the slope and control water erosion. The 
erosion hazard can be reduced by reseeding disturbed 
areas, installing water bars on skid trails, and providing 
culverts and rolling dips on sites for roads. Mass soil 
movement may occur in disturbed areas. 

This map unit is suited to the production of forage for 
big game animals. It is poorly suited to livestock grazing 
because of the slope. 

This map unit is severely limited as a site for 
dwellings, septic tank absorption fields, and hard- 
surfaced roads and streets. The Rock outcrop and the 
slope are the main limitations. Better suited sites 
generally are available. Building unsurfaced roads on 
the contour helps to overcome the slope. Applying 
gravel to these roads improves the traffic-supporting 
capacity during wet periods. 

The land capability classification is VIlls-1 for the 
Rock outcrop and Vile-9 for the Sawdust soil. No 
grazable woodland group is assigned, 


RpC—Rockoa-Lakoa complex, 3 to 12 percent 
slopes. These deep, well drained, gently sloping to 
strongly sloping soils are on narrow ridgetops and 
smooth mountain side slopes on the Dakota Hogback. 
These soils formed in material weathered from 
interbedded sandstone and shale. Elevation ranges 
from 3,500 to 6,000 feet above sea level. Annual 
precipitation ranges from 16 to 18 inches. 

Areas of this map unit are irregular in shape and are 
10 to 100 acres in size. They are 45 to 55 percent 
Rockoa soil and 30 to 40 percent Lakoa soil. The two 
soils occur as areas so closely intermingled or so small 
that mapping them separately was not practical. 

Typically, about 1 inch of forest litter is on the 
surface of the Rockoa soil. The surface layer is dark 
grayish brown and light brownish gray cobbly fine sandy 
loam about 6 inches thick. The next 3 inches is light 
brown very cobbly clay loam and light brownish gray 
cobbly fine sandy loam. The subsoil is light brown, pink, 
and pinkish gray, friable and firm very cobbly clay loam 
about 17 inches thick. The underlying material to a 
depth of about 60 inches is pinkish white extremely 
cobbly fine sandy loam. In some areas the depth to 
bedrock is 30 to 60 inches. In other areas the subsoil 
has more sand and less clay. 

Typically. about 1 inch of forest litter is on the 
surface of the Lakoa soil. The surface layer is gray very 
fine sandy loam about 5 inches thick. The next 6 inches 
is yellowish brown clay loam and pale brown sandy 
loam. The subsoil is yellowish brown, light yellowish 
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brown, and pale brown, firm and friable clay loam about 
22 inches thick. It is calcareous in the lower part. The 
underlying material to a depth of about 60 inches is 
very pale, calcareous gravelly clay loam. In some areas 
it is redder. In other areas it has more silt and less 
sand. 

Included with these soils in mapping are зта! areas 
of Butche and Vanocker soils and areas of Rock 
outcrop. Inclusions make up less than 20 percent of any 
one mapped area. Butche soils have bedrock at a depth 
of 10 to 20 inches and are adjacent to the Rock 
outcrop. Vanocker soils have a surface layer and 
subsoil that are thinner than those of the Rockoa and 
Lakoa soils. They are in scattered areas throughout the 
unit. The areas of Rock outcrop are on high parts of the 
landscape. 

The available water capacity is moderate in the 
Rockoa soil and high in the Lakoa soil. Permeability is 
moderate in both soils. The shrink-swell potential is low 
in the Rockoa soil and moderate in the Lakoa soil. 
Runoff is medium. 

Most of the acreage is used for timber. The overstory 
is dominantly ponderosa pine. The site index for 
ponderosa pine is about 55 on the Rockoa soil and 65 
on the Lakoa soil. The Lakoa soil supports some bur 
oak, quaking aspen, hophornbeam, and paper birch. 
The understory is little bluestem, brome, sedges, 
oatgrass, snowberry, rose, Saskatoon serviceberry, and 
russet buffaloberry. When the Lakoa soil is wet, logging 
activities, such as skidding, hauling, and construction, 
may cause surface compaction and the formation of 
ruts. These activities should be restricted to periods 
when the soil is dry or frozen. 

This map unit is well suited to the production of 
forage for livestock and big game animals. Proper 
stocking rates and a uniform distribution of grazing help 
to prevent depletion of the desirable forage species. 
Because of seepage and the slope, watering facilities 
should be located on the less sloping parts of the 
landscape. 

The Rockoa soil has severe limitations and the Lakoa 
Soil moderate limitations if used as a site for dwellings 
or septic tank absorption fields. The shrink-swell 
potential is the main limitation in the Lakoa soil. The 
moderate permeability in both soils is an additional 
limitation. Construction activities are hindered on the 
Rockoa soil because of numerous large rocks. 
Backfilling with sandy material, installing foundation 
drains, and diverting runoff away from the dwellings 
help to prevent the structural damage caused by 
shrinking and swelling. Reinforcing foundations and 
footings also helps to prevent this damage. Enlarging 
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the absorption area in septic tank absorption fields 
helps to overcome the slow absorption of liquid waste. 

These soils are severely limited as sites for hard- 
surfaced roads and streets. The numerous rock 
fragments in the Rockoa soil hinder construction 
activities. Low strength is the main limitation in the 
Lakoa soil. Providing coarse grained subgrade or base 
material in areas of the Lakoa soil helps to prevent the 
damage caused by low strength. Applying gravel to 
unsurfaced roads improves the traffic-supporting 
capacity during wet periods. 

The land capability classification of the Rockoa soil is 
Vile-1, and the grazable woodland group is Cool 
Slopes. The land capability classification of the Lakoa 
soil is Vle-13, and the grazable woodland group is Silty 
Foot Slopes. 


RrE—Rockoa-Lakoa-Rock outcrop complex, 10 to 
40 percent slopes. This map unit consists of deep, well 
drained, strongly sloping to steep Rockoa and Lakoa 
soils intermingled with areas of Rock outcrop. It is on 
mountains on the Dakota Hogback. The Rockoa and 
Lakoa soils formed in material weathered from 
interbedded sandstone and shale. They are on side 
slopes. The areas of Rock outcrop are less than 3 
acres in size. They are generally on the upper side 
slopes and on ridges. Elevation ranges from 3,500 to 
6,000 feet above sea level. Annual precipitation ranges 
from 16 to 18 inches. 

Areas of this map unit are irregular in shape and are 
10 to 1,400 acres in size. They are 35 to 45 percent 
Rockoa soil, 25 to 35 percent Lakoa soil, and 10 to 20 
percent Rock outcrop. The two soils and the Rock 
outcrop occur as areas so closely intermingled or so 
small that mapping them separately was not practical. 

Typically, about 1 inch of forest litter is on the 
surface of the Rockoa soil. The surface soil is dark 
grayish brown and light brownish gray cobbly fine sandy 
loam about 6 inches thick. The next 3 inches is light 
brown very cobbly clay loam and light brownish gray 
cobbly fine sandy loam. The subsoil is light brown, pink, 
and pinkish gray, friable and firm very cobbly clay !oam 
about 17 inches thick. The underlying material to a 
depth of about 60 inches is pinkish white extremely 
cobbly fine sandy loam. In some areas the depth to 
bedrock is 30 to 60 inches. In other areas the subsoil 
has more sand and less clay. 

Typically, about 1 inch of forest litter is on the 
surface of the Lakoa soil. The surface layer is gray very 
fine sandy loam about 5 inches thick. The next 6 inches 
is yellowish brown clay loam and pale brown sandy 
loam. The subsoil is yellowish brown, light yellowish 
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brown, and pale brown, firm and friable clay loam about 
22 inches thick. It is calcareous in the lower part. The 
underlying material to a depth of about 60 inches is 
very pale brown, calcareous gravelly clay loam. In some 
areas the subsoil is redder. In other areas it has more 
silt and less sand. 

The Rock outcrop generally is light gray, very pale 
brown, or reddish yellow, hard sandstone. In some 
areas, however, it is gray or red shale. It occurs as low- 
relief slabs that are parallel to the surface. 

Included in this unit in mapping are small areas of 
Butche and Vanocker soils. These soils make up less 
than 15 percent of any one mapped area. Butche soils 
have bedrock at a depth of 10 to 20 inches. They are 
adjacent to the areas of Rock outcrop. Vanocker soils 
have a surface layer and subsoil that are thinner than 
those of the Rockoa and Lakoa soils. They are in 
landscape positions similar to those of the Rockoa soil. 

The available water capacity is moderate in the 
Rockoa soil and high in the Lakoa soil. Permeability is 
moderate in both soils. The shrink-swell potential is low 
in the Rockoa soil and moderate in the Lakoa soil. 
Runoff is medium on both soils. 

Most of the acreage is used for timber. The overstory 
is dominantly ponderosa pine. The site index for 
ponderosa pine is about 55 on the Rockoa soil and 65 
on the Lakoa soil. The Lakoa soil supports some bur 
oak, quaking aspen, eastern hophornbeam, and paper 
birch. The bur oak and eastern hophornbeam are at the 
lower elevations along the eastern side of the survey 
area. The understory is dominantly little bluestem, 
brome, sedges, oatgrass, snowberry, rose, Saskatoon 
serviceberry, and russet buffaloberry. 

Some areas below the Rock outcrop have large 
boulders on the surface. These boulders interfere with 
felling and the use of skidding equipment and other 
equipment. Water erosion can be controlled by 
reseeding disturbed areas and by installing water bars 
and culverts. Mass soil movement may occur if the 
steep slopes are disturbed. 

This map unit is well suited to the production of 
forage for livestock and big game animals. Proper 
stocking rates and a uniform distribution of grazing help 
to prevent depletion of the desirable forage species. 

The Rockoa and Lakoa soils are severely limited as 
sites for dwellings, septic tank absorption fields, and 
hard-surfaced roads and streets. The numerous large 
rocks on the Rockoa soil, low strength in the Lakoa soil, 
and the slope of both soils are the main limitations. 
Better suited sites generally are available. Building 
unsurfaced roads on the contour and in the less sloping 
areas helps to overcome the slope and control water 
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erosion. Applying gravel to these roads improves the 
traffic-supporting capacity of the soils during wet 
periods. 

The land capability classification of the Rockoa soil is 
Vile-1, and the grazable woodland group is Cool 
Slopes. The land capability classification of the Lakoa 
soil is Vle-13, and the grazable woodland group is Silty 
Foot Slopes. The land capability classification of the 
Rock outcrop is VllIs-1; no grazable woodland group is 
assigned. 


RsF—Rockoa-Rock outcrop complex, 25 to 60 
percent slopes. This map unit consists of a deep, well 
drained, steep and very steep Rockoa soil intermingled 
with areas of Rock outcrop. It is on mountains on the 
Dakota Hogback. The Rockoa soil formed in material 
weathered from interbedded sandstone and shale. It is 
on side slopes. The areas of Rock outcrop generally are 
less than 3 acres in size. They are on ridges and the 
upper side slopes. Elevation ranges from 3,200 to 5,500 
feet above sea level. Annual precipitation ranges from 
16 to 18 inches. 

Areas of this map unit are irregular in shape and are 
10 to 1.000 acres in size. They are 50 to 60 percent 
Rockoa soil and 20 to 30 percent Rock outcrop. The 
Rockoa soil and Rock outcrop occur as areas so closely 
intermingled or so small that mapping them separately 
was not practical. 

Typically, about 1 inch of forest litter is on the 
surface of the Rockoa soil. The surface soil is dark 
grayish brown and light brownish gray cobbly fine sandy 
loam about 6 inches thick. The next 3 inches is light 
brown very cobbly clay loam and light brownish gray 
cobbly fine sandy loam. The subsoil is light brown, pink, 
and pinkish gray, firm and friable very cobbly clay loam 
about 17 inches thick, The underlying material to a 
depth of 60 inches is pinkish white extremely cobbly 
fine sandy loam. In some areas the depth to bedrock is 
30 to 60 inches. 

The Rock outcrop generally is light gray, very pale 
brown, or reddish yellow, hard sandstone. In some 
areas. however, it is gray, red, and purple shale. It 
generally occurs as ledges or dikes along ridges. In 
some areas weathering has caused rock slides below 
the Rock outcrop. 

Included in this unit in mapping are small areas of 
Butche. Canyon. and Lakoa soils. These soils make up 
less than 20 percent of any one mapped area. Butche 
and Сапуоп soils have bedrock at a depth of 10 to 20 
inches. They are in landscape positions similar to those 
of the Rockoa soil. Lakoa soils have fewer rock 
fragments than the Rockoa soil. They are in swales. 
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The available water capacity is moderate in the 
Rockoa soil. Permeability also is moderate. Runoff is 
medium. 

Most of the acreage is used for timber. The overstory 
is dominantly ponderosa pine. The site index for 
ponderosa pine is about 55 on the Rockoa soil. The 
understory is dominantly little bluestem, sedges, brome, 
snowberry, Saskatoon serviceberry, and russet 
buffaloberry. 

The Rock outcrop, boulders, and steep to very steep 
slopes restrict use of wheeled and tracked logging 
equipment. When timber is harvested, a cable togging 
system helps to overcome the slope and [0 contro! 
water erosion. Road construction in steep and very 
steep areas requires cutting and filling on long slopes. 
The cutting and filling increase the erosion hazard. 
Erosion can be controlled by reseeding. disturbed areas 
and by installing water bars and culverts. Mass soil 
movement may occur if the surface is disturbed. 

This map unit is suited to the production of forage for 
livestock and big game animals. Proper stocking rates 
and a uniform distribution of grazing help to prevent 
depletion of the desirable forage species. Water erosion 
is a hazard along some cattle trails. The very steep 
slopes may restrict livestock grazing. The number of 
sites suitable for watering facilities is limited. 

This map unit is severely limited as a site for 
dwellings, septic tank absorption fields, and hard- 
surfaced roads and streets. It is poorly suited to 
unsurfaced roads. The steep and very steep slopes, the 
Rock outcrop, and large stones are the main limitations. 
Better suited sites generally are available. Building 
unsurfaced roads on the contour and in the less sloping 
areas helps overcome the slope. 

The land capability classification of the Rockoa soil is 
Vile-1, and the grazable woodland group is Соо! 
Slopes. The land capability classification of the Rock 
outcrop is VIIIs-1; no grazable woodland group is 
assigned. 


RtD—Rockoa-Satanta complex, 6 to 30 percent 
slopes. These deep, well drained, moderately sloping to 
steep soils are on mountain side slopes and broad 
upland divides on the Dakota Hogback. The Rockoa soil 
formed in loamy material weathered from interbedded 
sandstone and shale. It is on steep, forested side 
slopes. The Satanta soil formed in alluvium. It is in 
meadows on foot slopes. Scattered cobbles and stones 
are on the surface. Elevation ranges from 3,200 to 
4,000 feet above sea level. Annual precipitation ranges 
from 16 to 18 inches. 

Areas of this map unit are irregular in shape and are 
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10 to 500 acres in size. They are 45 to 55 percent 
Rockoa soil and 30 to 40 percent Satanta soil. The two 
soils occur as areas so closely intermingled or so small 
that mapping them separately was not practical. 

Typically, about 1 inch of forest litter is on the 
surface of the Rockoa soil. The surface soil is dark 
grayish brown and light brownish gray cobbly fine sandy 
loam about 6 inches thick. The next 3 inches is light 
brown very cobbly clay loam and light brownish gray 
cobbly fine sandy loam. The subsoil is light brown, pink, 
and pinkish gray, firm and friable very cobbly clay loam 
about 17 inches thick. The underlying material to a 
depth of 60 inches is pinkish white extremely cobbly 
fine sandy loam. In some areas the depth to bedrock is 
30 to 60 inches. 

Typically, the surface layer of the Satanta soil is dark 
grayish brown fine sandy loam about 4 inches thick. 
The subsoil is about 18 inches thick. It is dark brown 
and brown, firm sandy clay loam in the upper part and 
pale brown, friable, calcareous fine sandy loam in the 
lower part. The underlying material to a depth of 60 
inches is very pale brown, calcareous fine sandy loam. 
In some areas the subsoil has more sand and less silt. 

Included with these soils in mapping are small areas 
of Butche, Canyon, and Lakoa soils and areas of Rock 
outcrop. Inclusions make up less than 15 percent of any 
one mapped area. Butche and Canyon soils are shallow 
over bedrock. They are on ridges. Lakoa soils have 
fewer coarse fragments than the Rockoa soil. They are 
in wooded swales. The areas of Rock outcrop are on 
low ridges and high parts of the landscape. 

The available water capacity is moderate in the 
Rockoa soil and high in the Satanta soil. Permeability is 
moderate in both soils. The shrink-swell potential is low 
in the Rockoa soil. It is moderate in the subsoil of the 
Satanta soil and low in the underlying material. Runoff 
is medium. 

Most of the acreage of the Rockoa soil is used for 
timber. The overstory is dominantly ponderosa pine. 
The site index for ponderosa pine is about 55 on the 
Rockoa soil. Some bur oak grows on the edges of the 
forested areas. The understory is dominantly little 
bluestem, brome, sedges, russet buffaloberry, 
Saskatoon serviceberry, and snowberry. 

In some areas below the Rock outcrop, large 
boulders on the surface restrict the use of logging 
equipment. Constructing unsurfaced roads on the 
contour helps to overcome the slope. Erosion can be 
controlled by reseeding disturbed areas and by 
installing water bars and culverts. Mass soil movement 
may occur in steep areas if the surface is disturbed. 

Most of the acreage of the Satanta soil supports 


native grass and is used for grazing. This map unit is 
well suited to the production of forage for livestock and 
big game animals. No major hazards or limitations 
affect the use of these soils for grazing. Proper stocking 
rates and a uniform distribution of grazing help to 
maintain maximum productivity of the desirable forage 
species. Because of the slope, watering facilities should 
be located on the less sloping parts of the landscape. 

These soils generally are unsuited to cultivated crops 
and to tame pasture and hay because of the slope, the 
cobbles in the Rockoa soil, and the isolated, 
inaccessible areas of the Satanta soil. 

The Rockoa soil generally is unsuited to 
mechanically planted windbreaks because it has 
numerous rock fragments throughout. The Satanta soil 
is suited to windbreaks and environmental plantings. All 
climatically suited trees and shrubs grow well on this 
Soil, except for those that require an abundant supply of 
moisture. Planting on the contour helps to contro! 
erosion. 

The Satanta soil has slight limitations if used as a 
site for dwellings or septic tank absorption fields. The 
Rockoa soil, however, is severely limited, mainly 
because of the numerous large stones and the slope. 
Construction activities are hindered by the numerous 
large rocks. Designing dwellings so that they conform to 
the natural slope of the land helps to overcome the 
slope. Land shaping is needed in some areas. Land 
shaping and installing the distribution lines across the 
slope in areas of the Satanta soil help to ensure that 
septic tank absorption fields function properly. 

The Rockoa soil has severe limitations and the 
Satanta soil moderate limitations if used as a site for 
hard-surfaced roads and streets. The roads and streets 
should be built on the Satanta soil because of the large 
stones, steep slope, and hazard of mass soil movement 
in areas of the Rockoa soil. Frost action is a hazard on 
the Satanta soil. Constructing the roads on raised, well 
compacted material and providing adequate roadside 
ditches and culverts help to prevent the damage caused 
by frost action. Applying gravel to unsurfaced roads 
improves the traffic-supporting capacity during wet 
periods. 

The land capability classification of the Rockoa soil is 
Vile-1, and the grazable woodland group is Cool 
Slopes. The land capability classification of the Satanta 
soil is IVe-1, the grazable woodland group is Silty, and 
the windbreak suitability group is 3. 


SeB—Satanta loam, 2 to 6 percent slopes. This 
deep, well drained, gently sloping soil is on terraces 
and alluvial fans. It formed in loamy alluvium. Elevation 
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ranges from 3,200 to 4,000 feet above sea level. 
Annual precipitation ranges from 16 to 18 inches. Areas 
are irregular in shape and are 5 to 100 acres in size. 

Typically, the surface layer is dark grayish brown 
loam about 6 inches thick. The next layer also is dark 
grayish brown loam. it is about 3 inches thick. The 
subsoil is about 25 inches thick. It is yellowish brown, 
firm clay loam in the upper part and pale brown, 
calcareous, friable loam in the lower part. The 
underlying material to a depth of about 60 inches is 
pale brown, calcareous loam. In some areas the subsoil 
has less sand and more silt. In other areas it is redder. 

Included with this soil in mapping are small areas of 
Butche, Canyon, and Rockoa soils. These soils make 
up less than 10 percent of any one mapped area. The 
shallow Butche and Canyon soils are on ridges and. 
slope breaks. The deep Rockoa soils have rock 
fragments throughout. They are in forested areas. 

Fertility is medium and the content of organic matter 
moderate in the Satanta soil. The available water 
capacity is high. Permeability is moderate. The shrink- 
swell potential is moderate in the subsoil and low in the 
underlying material. Runoff is medium. 

Most of the acreage supports native grasses and is 
used for grazing. No major hazards or limitations affect 
the use of this soil for range. Proper stocking rates and 
timely deferment of grazing or rotation grazing help to 
maintain maximum productivity. 

This soil is Suited to cultivated crops and to tame 
pasture and hay. Green needlegrass, intermediate 
wheatgrass, and smooth brome are examples of 
suitable pasture plants. Small grain and alfalfa are the 
main crops. Conserving moisture and controlling 
erosion are management concerns in cultivated areas. 
Minimizing tillage, leaving crop residue on the surface, 
and including grasses and legumes in the cropping 
system help to contro! water erosion and conserve 
moisture. Contour farming, grassed waterways, and 
terraces help to control water erosion. 

This soil is only slightly limited as a site for dwellings 
and septic tank absorption fields. Septic tank absorption 
fields function well. The soil is moderately limited as a 
site for hard-surfaced roads and streets. Frost action is 
a hazard. Constructing roads on well compacted fill 
material and providing adequate roadside ditches and 
culverts help to prevent the damage caused by frost 
action. Applying gravel to unsurfaced roads improves 
the traffic-supporting capacity of the soil during wet 
periods. 

The land capability classification is Ше-1, and the 
range site is Silty. The windbreak suitability group is 3. 
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SfB—Satanta-Arvada complex, 2 to 6 percent 
slopes. These deep, well drained, gently sloping soils 
are on upland terraces. They formed in loamy alluvium. 
The Satanta soil is on micro-highs. The Arvada soil is in 
micro-lows. Elevation ranges from 3,500 to 4,500 feet 
above sea level. Annual precipitation ranges from 14 to 
18 inches. 

Areas of this map unit are irregular in shape and are 
10 to 200 acres in size. They are 55 to 65 percent 
Satanta soil and 25 to 35 percent Arvada soil. The two 
soils occur as areas so closely intermingled or so small 
that mapping them separately was not practical. 

Typically, the surface layer of the Satanta soil is dark 
grayish brown loam about 6 inches thick. The next layer 
also is dark grayish brown loam. It is about 3 inches 
thick. The subsoil is about 25 inches thick. It is 
yellowish brown, firm clay loam in the upper part and 
pale brown, calcareous, friable loam in the lower part. 
The underlying material to a depth of about 60 inches is 
pale brown, calcareous loam. In some areas the subsoil 
and underlying material have more clay. In other areas 
they are redder. 

Typically, the surface layer of the Arvada soil is light 
gray fine sandy loam about 3 inches thick. The subsoil 
is brown and pale brown, very firm and firm clay about 
17 inches thick. In the lower part it is calcareous and 
has accumulations of salts. The underlying material to a 
depth of about 60 inches is light brownish gray, 
calcareous clay. In some areas the depth to a seasonal 
high water table is 1 to 3 feet. 

Included with these soils in mapping are small areas 
of Hilger and Nihill soils. These included soils make up 
less than 10 percent of any one mapped area. The 
cobbly Hilger soils are on high parts of the landscape. 
The gravelly Nihill soils are in landscape positions 
similar to those of the Satanta soil. 

Fertility is medium in the Satanta soil and low in the 
Arvada soil. The content of organic matter is moderate 
in the Satanta soil and low in the Arvada soil. The 
available water capacity is high in the Satanta soil and 
low in the Arvada soil. Permeability is moderate in the 
Satanta soil and very slow in the Arvada soil. The 
shrink-swell potential is moderate in the subsoil of the 
Satanta soil and low in the underlying material. It is high 
in the Arvada soil. Runoff is medium on both soils. 

Most of the acreage supports native grasses and is 
used for grazing. Surface compaction is a management 
concern on the Arvada soil. Restricted grazing during 
wet periods helps to prevent compaction and the 
deterioration of tilth. 

This unit is poorly suited to cultivated crops and tame 
pasture and hay because of poor tilth, excess salts, an 
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unfavorable root zone, and the very slow permeability in 
the Arvada soil. Alfalfa, intermediate wheatgrass, and 
pubescent wheatgrass are examples of suitable pasture 
plants on the Satanta soil. Small grain and alfalfa are 
the main crops. No crops or pasture plants grow well on 
the Arvada soil. 

Conserving moisture, controlling erosion, and 
maintaining tilth are the main management concerns in 
cultivated areas. Leaving crop residue on the surface 
and minimizing tillage help to control erosion and 
conserve moisture. Regular additions of manure and 
incorporation of grasses and legumes into the cropping 
system help to maintain tilth and control erosion. 

The Satanta soil has slight limitations and the Arvada 
soil severe limitations if used as a site for dwellings and 
septic tank absorption fields. The high shrink-swell 
potential and very slow permeability in the Arvada soil 
are the main limitations. Backfilling with sandy material, 
installing foundation drains, and diverting runoff away 
from the dwellings help to prevent the structural 
damage caused by shrinking and swelling. Reinforcing 
foundations and footings also helps to prevent this 
damage. Enlarging the absorption area in the septic 
tank absorption fields helps overcome the slow 
absorption of liquid waste in the Arvada soil. 

The Satanta soil has moderate limitations and the 
Arvada soil severe limitations if used as a site for hard- 
surfaced roads and streets. Low strength and the 
shrink-swell potential of the Arvada soil are the main 
limitations. Frost action is a hazard on the Satanta soil. 
Constructing roads on raised, well compacted fill 
material and providing adequate roadside ditches and 
culverts help to prevent the damage caused by 
shrinking and swelling and by frost action. Providing 
coarse grained subgrade or base material helps to 
overcome low strength in the Arvada soil. Applying 
gravel to unsurfaced roads improves the traffic- 
supporting capacity of the soils during wet periods. 

The land capability classification of the Satanta soil is 
Ше-1. the range site is Silty, and the windbreak 
suitability group is 3. The land capability classification of 
the Arvada soil is Vls-3, the range site is Thin Claypan, 
and the windbreak suitability group is 10. 


ShD—Satanta-Canyon loams, 6 to 15 percent 
slopes. These well drained, moderately sloping and 
strongly sloping soils are on alluvial fans and side 
slopes on the Dakota Hogback. They formed in loamy 
material weathered from interbedded sandstone and 
limestone. The deep Satanta soil is on the lower side 
slopes and on foot slopes. The shallow Canyon soil is 
on ridges and the upper side slopes. In some areas 
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scattered cobbles and stones are on the surface. 
Elevation ranges from 3,200 to 4,000 feet above sea 
level. Annual precipitation ranges from 16 to 18 inches. 

Areas of this map unit are irregular in shape and are 
5 to 200 acres in size. They are 55 to 65 percent 
Satanta soil and 20 to 30 percent Canyon soil. The two 
Soils occur as areas so closely intermingled or so small 
that mapping them separately was not practical. 

Typically, the surface layer of the Satanta soil is dark 
grayish brown loam about 6 inches thick. The next layer 
also is dark grayish brown loam. It is about 3 inches 
thick. The subsoil is about 25 inches thick. It is 
yellowish brown, firm clay loam in the upper part and 
pale brown, calcareous, friable loam in the lower part. 
The underlying material to a depth of about 60 inches is 
pale brown, calcareous loam. In some areas the subsoil 
and underlying material have more clay. In other areas 
they have less sand and more silt. 

Typically, the surface layer of the Canyon soil is 
brown, calcareous loam about 4 inches thick. Below this 
is a transitional layer of very pale brown, friable, 
calcareous gravelly loam about 6 inches thick. The 
underlying material is very pale brown, calcareous 
gravelly loam about 8 inches thick. Light gray, 
calcareous, interbedded weakly cemented fine grained 
sandstone and fractured limestone are at a depth of 
about 18 inches. In some areas the soil is not 
calcareous. in other areas hard sandstone is at a depth 
of 7 to 20 inches. 

Included with these soils in mapping are small areas 
of Rockoa and Zigweid soils. These included soils make 
up less than 15 percent of any one mapped area. 
Rockoa soils have coarse fragments throughout. They 
are on forested side slopes. The deep Zigweid soils are 
calcareous at or near the surface. They are in 
landscape positions similar to those of the Satanta soil. 

Fertility is medium in the Satanta soil and low in the 
Canyon soil. The content of organic matter is moderate 
in the Satanta soil and low in the Canyon soil. The 
available water capacity is high in the Satanta 501 and 
very low in the Canyon soil. Permeability is moderate in 
both soils. The shrink-swell potential is moderate in the 
subsoil of the Satanta soil and low in the underlying 
material. It is low in the Canyon soil. Runoff is medium 
on both soils. 

Most of the acreage supports native grasses and is 
used for grazing. Water erosion is a hazard unless an 
adequate plant cover is maintained. Proper stocking 
rates and rotation grazing help to control erosion and 
maintain maximum productivity. Reestablishing 
vegetation is difficult in denuded areas. 

The Satanta soil is poorly suited and the Canyon soil 
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unsuited to cultivated crops and to tame pasture апа 
hay. Alfalfa, green needlegrass, and pubescent 
wheatgrass are examples of suitable pasture plants in 
areas of the Satanta soil. Alfalfa and oats are the main 
crops. Measures that control water erosion and 
conserve moisture, such as leaving crop residue on the 
surface, minimizing tillage, and including grasses and 
legumes in the cropping system, are needed in 
cultivated areas of the Satanta soil. 

The Satanta soil is suited to windbreaks and 
environmental plantings, but the Canyon soil generally 
is unsuited. All climatically suited trees and shrubs grow 
well on the Satanta soil. No trees or shrubs grow well 
on the Canyon soil. Planting on the contour helps to 
control erosion. 

The Satanta soil has slight limitations and the 
Canyon soil moderate limitations if used as a site for 
dwellings. The slope is a limitation in areas of the 
Canyon soil. Designing dwellings so that they conform 
to the natural slope of the land helps to overcome the 
slope, Land shaping is needed in some areas. 

The Satanta soil has slight limitations and the 
Canyon soil severe limitations if used as a site for 
septic tank absorption fields. Seepage of liquid waste 
through cracks in the bedrock can result in the pollution 
of shallow ground water in the Canyon soil. 

These soils are moderately limited as sites for hard- 
surfaced roads and streets. The slope is the main 
limitation. Frost action is a hazard on the Satanta soil. 
Constructing roads on raised, well compacted fill 
material and providing adequate roadside ditches and 
culverts help to prevent the damage caused by frost 
action. Building roads and streets on the contour helps 
to overcome the slope. Reseeding disturbed areas 
helps to control erosion. Applying gravel to unsurfaced 
roads improves the traffic-supporting capacity of the 
soils during wet periods. 

The land capability classification of the Satanta soil is 
IVe-1. the range site is Silty, and the windbreak 
suitability group is 3. The land capability classification of 
the Canyon soil is Vle-11, the range site is Shallow, and 
the windbreak suitability group is 10. 


SpE—Sawdust-Hopdraw-Paunsaugunt complex, 10 
to 40 percent slopes. These well drained and 
excessively drained, strongly sloping to steep soils are 
on mountains in the southern part of the Limestone 
Plateau. They formed in material weathered from 
limestone and sandstone. The deep Sawdust and 
Hopdraw soils are on side slopes and foot slopes. The 
shallow Paunsaugunt soil is on ridges. Elevation ranges 
from 3,500 to 6,200 feet above sea level. Annual 
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precipitation ranges from 16 to 20 inches. 

Areas of this map unit are irregular in shape and are 
10 to 3,000 acres in size. They are 35 to 45 percent 
Sawdust soil, 25 to 35 percent Hopdraw soil, and 15 to 
25 percent Paunsaugunt soil. The three soils occur as 
areas so closely intermingled or so small that mapping 
them separately was not practical. 

Typically, the surface layer of the Sawdust soil is 
dark grayish brown, calcareous channery loam about 4 
inches thick. The next layer is pale brown, friable, 
calcareous very channery loam about 4 inches thick. 
The upper part of the underlying material is light 
yellowish brown, calcareous very channery loam. The 
next part is very pale brown, calcareous extremely 
channery loam. The lower part to a depth of about 60 
inches is yellow, calcareous extremely channery sandy 
loam. In some areas the depth to bedrock is 20 to 40 
inches. 

Typically, the surface layer of the Hopdraw soil is 
grayish brown, calcareous cobbly loamy fine sand about 
3 inches thick. The underlying material is pale brown, 
light gray, and very pale brown, loose, calcareous very 
gravelly loamy fine sand. Pink, calcareous, hard 
sandstone is at a depth of about 44 inches. In some 
areas the soil is noncalcareous. In other areas it has 
fewer pebbles or cobbles. 

Typically, the surface layer of the Paunsaugunt soil is 
dark brown, calcareous gravelly loam about 2 inches 
thick. The subsurface layer is brown, calcareous 
gravelly loam about 4 inches thick. The underlying 
material is brown, calcareous very gravelly loam. Light 
brown limestone bedrock is at a depth of about 11 
inches. In some areas the depth to bedrock is 20 to 40 
inches or is less than 10 inches. 

Included with these soils in mapping are small areas 
of Citadel and Vanocker soils and areas of Rock 
outcrop. Inclusions make up less than 15 percent of any 
one mapped area. The deep Citadel and Vanocker soils 
have less sand and more clay than the Hopdraw and 
Sawdust soils. Citadel soils are in coves and along 
drainageways. Vanocker soils are in landscape 
positions similar to those of the Hopdraw soil. The 
areas of Rock outcrop are on high parts of the 
landscape. 

The available water capacity is moderate in the 
Sawdust soil and very low in the Hopdraw and 
Paunsaugunt soils. Permeability is moderate in the 
Sawdust and Paunsaugunt soils and rapid in the 
Hopdraw soil. Runoff is medium on all three soils. 

Most of the acreage is used for timber. The canopy 
generally is sparse. The overstory is dominantly 
ponderosa pine. The soils support some Rocky 
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Mountain juniper. The sandy Hopdraw soil and the 
shallow Paunsaugunt soil have a limited potential for 
timber production. The site index for ponderosa pine is 
about 50 on the Sawdust soil, 35 on the Hopdraw soil, 
and 45 on the Paunsaugunt soil. The understory is 
dominantly little bluestem, sideoats grama, sedges, 
oatgrass, Mountainmahogany, skunkbush sumac, 
common juniper, and yucca. 

The slope, the erosion hazard, and windthrow hazard 
are the main concerns in managing timbered areas. 
Building unsurfaced roads on the contour helps to 
overcome the slope. Erosion can be controlled by 
reseeding disturbed areas and by installing water bars 
and culverts. The windthrow hazard is severe on the 
Paunsaugunt soil. It can be reduced by thinning and 
harvest methods that do not isolate the remaining trees 
or leave them widely spaced. 

These soils are suited to the production of forage for 
livestock and big game animals. They are well suited to 
grazing by big game animals. The browse species 
include mountainmahogany and skunkbush sumac. 
Proper stocking rates and a uniform distribution of 
grazing help to prevent depletion of the desirable forage 
species. The number of sites suitable for watering 
facilities is limited. 

These soils have severe limitations if used as sites 
for dwellings and hard-surfaced roads and streets. 
Large rock fragments in the Sawdust and Hopdraw 
soils, bedrock at a depth of 10 to 20 inches in the 
Paunsaugunt soil, and the steep slopes are the main 
limitations. Better suited sites generally are available. 
Unsurfaced roads in areas of the Paunsaugunt soil may 
require additions of borrow material. Applying gravel to 
these roads improves the traffic-supporting capacity 
during wet periods. 

These soils are severely limited as sites for septic 
tank absorption fields. The slope, large stones in the 
Sawdust and Hopdraw soils, a poor filtering capacity in 
the Hopdraw soil, and a thin layer of suitable material 
and seepage in the Paunsaugunt soil are the main 
limitations. Better suited sites generally are available. 

The land capability classification of the Sawdust and 
Hopdraw soils is Vile-9, and the grazable woodland 
group is Warm Slopes. The land capability classification 
of the Paunsaugunt soil is VlIs-1, and the grazable 
woodland group is Shallow Ridge. 


SrE—Sawdust-Vanocker-Paunsaugunt complex, 10 
to 40 percent slopes. These well drained, strongly 
sloping to steep soils are on mountains at the lower 
elevations on the Limestone Plateau. These soils 
formed in material weathered from limestone and 


calcareous sandstone. The deep Sawdust soil is 
generally on side slopes that have a south aspect. The 
deep Vanocker soil is generally on side slopes that 
have a north aspect. The shallow Paunsaugunt soil is 
on the upper side slopes and on ridges. Elevation 
ranges from 3,400 to 6,200 feet above sea level. 
Annual precipitation ranges from 16 to 20 inches. 

Areas of this map unit are irregular in shape and are 
10 to several thousand acres in size. They are 35 to 45 
percent Sawdust soil, 25 to 35 percent Vanocker soil, 
and 10 to 20 percent Paunsaugunt soil. The three soils 
occur as areas so closely intermingled or so small that 
mapping them separately was not practical. 

Typically, the surface layer of the Sawdust soil is 
dark grayish brown, calcareous channery loam about 4 
inches thick. The next layer is pale brown, friable, 
calcareous very channery loam about 4 inches thick. 
The upper part of the underlying material is light 
yellowish brown, calcareous very channery loam. The 
next part is very pale brown, calcareous extremely 
channery loam. The lower part to a depth of about 60 
inches is yellow, calcareous extremely channery sandy 
loam. In some areas the soil has more sand and less 
clay. In other areas the depth to bedrock is 20 to 40 
inches. 

Typically, about 1 inch of forest litter is on the 
surface of the Vanocker soil. The surface layer is brown 
channery loam about 2 inches thick. The subsoil is 
brown and pale brown, firm and friable very channery 
clay loam about 11 inches thick. It is calcareous in the 
lower part. The underlying material to a depth of about 
60 inches is very pale brown, calcareous very channery 
loam. In some areas the depth to bedrock is 20 to 40 
inches. 

Typically, the surface layer of the Paunsaugunt soil is 
dark brown, calcareous gravelly loam about 2 inches 
thick. The subsurface layer is brown, calcareous 
gravelly loam about 4 inches thick. The underlying 
material is brown, calcareous very gravelly loam. Light 
brown limestone bedrock is at a depth of about 11 
inches. In some areas the depth to bedrock is 20 to 40 
inches or is less than 10 inches. 

Included with these soils in mapping are зта! areas 
of Citadel, Gurney, and Lakoa soils and areas of Rock 
outcrop. Inclusions make up less than 20 percent of any 
one mapped area. The deep Citadel soils have more 
clay and fewer rock fragments in the subsoil than the 
Sawdust and Vanocker soils. They are on low parts of 
the landscape. Gurney soils have fewer rock fragments 
than the Sawdust, Vanocker, and Paunsaugunt soils. 
They are in meadows. The deep Lakoa soils have fewer 
rock fragments in the subsoil than the Sawdust, 
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Vanocker, and Paunsaugunt soils. They are on low 
parts of the landscape. The areas of Rock outcrop 
occur as bare slabs of rock that are parallel to the 
slopes or as thin ledges at the crest of the slopes. 

The available water capacity is moderate in the 
Sawdust and Vanocker soils and very low in the 
Paunsaugunt soil. Permeability is moderate in all three 
soils. The shrink-swell potential is moderate in the 
Vanocker soil and low in the Sawdust and Paunsaugunt 
soils. Runoff is medium on all three soils. 

Most of the acreage is used for timber. The overstory 
is dominantly ponderosa pine. On south aspects the 
Sawdust soil supports open stands of timber. On north 
aspects the Vanocker soil supports fairly dense stands. 
The site index for ponderosa pine is about 50 on the 
Sawdust soil, 62 on the Vanocker sail, and 45 on the 
Paunsaugunt soil. The understory is dominantly little 
bluestem, sideoats grama, sedges, brome, common 
juniper, snowberry, and Saskatoon serviceberry. 

The slope, the hazard of erosion, and the windthrow 
hazard are the main concerns in managing timbered 
areas. Building unsurfaced roads on the contour helps 
to overcome the slope. Erosion can be controlled by 
reseeding disturbed areas and by installing water bars 
and culverts. The windthrow hazard is severe on the 
Paunsaugunt soil. It can be reduced by thinning and 
harvesting methods that do not isolate the remaining 
trees or leave them widely spaced. 

This unit is suited to the production of forage for 
livestock and big game animals. Proper stocking rates 
and a uniform distribution of grazing help to prevent 
depletion of the desirable forage species. The number 
of sites for suitable watering facilities is limited. 

These soils are severely limited as sites for 
dwellings, septic tank absorption fields, and hard- 
surfaced roads and streets. The slope, large rock 
fragments in the Sawdust soil, and a thin layer of 
suitable material and seepage in the Paunsaugunt soil 
are the main limitations. Better suited sites generally 
are available. Unsurfaced roads in areas of the 
Paunsaugunt soil may require additions of borrow 
material. Applying gravel to these roads improves the 
traffic-supporting capacity during wet periods. 

The land capability classification of the Sawdust and 
Vanocker soils is Vile-9. The grazable woodland group 
is Warm Slopes for the Sawdust soil and Cool Slopes 
for the Vanocker soil. The land capability classification 
of the Paunsaugunt soil is VIls-1, and the grazable 
woodland group is Shallow Ridge. 


SwE—Shirttail channery loam, 10 to 40 percent 
slopes. This deep, well drained, strongly sloping to 
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steep soil is on mountains in the Central Crystalline 
Area. It formed in residuum of metamorphic and 
igneous rock. Elevation ranges from 4,500 to 5,500 feet 
above sea level. Annual precipitation ranges from 16 to 
18 inches. Areas are irregular in shape and are 10 to 
1,000 acres in size. 

Typically, the surface layer is dark grayish brown 
channery loam about 6 inches thick. The subsoil is 
strong brown and yellowish brown, firm and friable very 
channery clay loam about 12 inches thick. The 
underlying material is about 26 inches thick. It is 
yellowish brown. It is very channery loam in the upper 
part and very channery loamy fine sand in the lower 
part. Consolidated metamorphic rock is at a depth of 
about 44 inches. In some areas the lower part of the 
subsoil is calcareous. In other areas the depth to 
bedrock is 20 to 40 inches. 

Included with this soil in mapping are small areas of 
Buska, Heely, and Mocmont soils and areas of Rock 
outcrop. Also included are small areas where stones 
cover as much as 25 percent of the surface. Inclusions 
make up less than 20 percent of any one mapped area. 
They are in landscape positions similar to those of the 
Shirttail soil. Buska and Mocmont soils formed under 
forest vegetation. Their surface layer is thinner than that 
of the Shirttail soil. Also, Buska soils contain more mica. 
Heely soils have less clay in the subsoil than the 
Shirttail soil and have bedrock at a depth of 20 to 40 
inches. The areas of Rock outcrop are on the mid and 
high parts of the landscape. They generally are granitic 
or metamorphic bedrock. 

Fertility is medium and the content of organic matter 
moderate in the Shirttail soil. The available water 
capacity is low. Permeability is moderate. Runoff is 
medium or rapid. 

Most of the acreage supports native grasses and is 
used for grazing. This soil generally supports a thin 
stand of ponderosa pine. Water erosion is a hazard 
unless an adequate plant cover is maintained. Proper 
stocking rates and rotation grazing help to control water 
erosion and maintain maximum productivity. 
Reestablishing vegetation is difficult in denuded areas. 

This soil generally is unsuited to cultivated crops, to 
tame pasture and hay, and to windbreaks and 
environmental plantings. Scattered stones on the 
surface and the slope are the main limitations. 

This soil is severely limited as a site for dwellings 
and hard-surfaced roads and streets. Large stones 
hinder site development. The sides of shallow 
excavations can cave in unless they are shored. 
Designing dwellings, roads, and streets so that they 
conform to the natural slope of the land minimizes the 
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amount of land shaping needed to overcome the slope. 
Applying gravel to unsurfaced roads improves the 
traffic-supporting capacity of the soil during wet periods. 

This soil is severely limited as a site for septic tank 
absorption fields. Installation of the absorption fields is 
hindered by numerous large stones. Land shaping and 
installing the distribution lines across the slope help to 
ensure that the absorption fields function properly. 

The land capability classification is Vile-9, and the 
range site is Savannah. The windbreak suitability group 
is 10. 


SxaE—Spearfish-Nevee silt loams, 9 to 30 percent 
slopes. These strongly sloping to steep soils are on 
uplands in the Red Valley. They formed in material 
weathered from reddish siltstone, sandstone, and silty 
shale. The shallow, excessively drained Spearfish soil is 
on side slopes. The deep, well drained Nevee soil is on 
foot slopes. Elevation ranges from 3,200 to 4,800 feet 
above sea level. Annual precipitation ranges from 16 to 
18 inches. 

Areas of this map unit are irregular in shape and are 
5 to 250 acres in size. They are 40 to 50 percent 
Spearfish soil and 35 to 45 percent Nevee soil. The two 
soils occur as areas so closely intermingled or so small 
that mapping them separately was not practical. 

Typically, the surface layer of the Spearfish soil is 
reddish brown, calcareous silt loam about 8 inches 
thick. The underlying material is yellowish red, 
calcareous silt loam. Reddish yellow, calcareous, silty 
shale is at a depth of about 12 inches. In some areas 
the depth to bedrock is 20 to 40 inches. 

Typically, the surface layer of the Nevee soil is red, 
calcareous silt loam about 8 inches thick. The 
underlying material to a depth of about 60 inches is 
firm, calcareous, reddish yellow silt loam and light red 
loam. In some areas channers аге in the surface soil. 

Included with these soils in mapping are small areas 
of Gypnevee, Rekop, and Tilford soils and areas of 
Rock outcrop. Inclusions make up less than 15 percent 
of any one mapped area. Gypnevee and Rekop soils 
have more gypsum than the Spearfish and Nevee soils. 
Gypnevee soils are in landscape positions similar to 
those of the Nevee soil. Rekop soils are in landscape 
positions similar to those of the Spearfish soil. The 
deep Tilford soils have a dark surface layer and have 
more clay than the Nevee soil. They are on low parts of 
the landscape. The Rock outcrop is reddish siltstone, 
sandstone, or silty shale. it generally is on high parts of 
the landscape. 

Fertility and the content of organic matter are low in 
the Spearfish and Nevee soils. The available water 


capacity is very low in the Spearfish soil and high in the 
Nevee soil. Permeability is.moderate in both soils. The 
Spearfish soil has a shallow rooting depth. Runoff is 
rapid on the Spearfish soil and medium on the Nevee 
soil. 

Most of the acreage supports native grasses and is 
used for grazing. Water erosion is a hazard unless an 
adequate plant cover is maintained. Proper stocking 
rates and rotation grazing help to contro! water erosion 
and maintain maximum productivity. Reestablishing 
vegetation is difficult in denuded areas. 

This map unit generally is unsuited to cultivated 
crops, to tame pasture and hay, and to windbreaks and 
environmental plantings. The shallowness to bedrock in 
the Spearfish soil, low fertility in both soils, and the 
steep slopes are the main limitations. 

This map unit has severe limitations if used as a site 
for dwellings or hard-surfaced roads and streets. The 
slope is the main limitation. Designing dwellings and 
roads and streets so that they conform to the natural 
slope of the land minimizes the amount of land shaping 
needed to overcome the slope. Applying gravel to 
unsurfaced roads improves the traffic-supporting 
capacity during wet periods. Unsurfaced roads in areas 
of the Spearfish soil may require additions of borrow 
material. 

These soils are severely limited as sites for septic 
tank absorption fields. A thin layer of suitable material 
and seepage in the Spearfish soil and the slope are the 
main limitations. Land shaping and installing the 
distribution lines across the slope help to ensure that 
the absorption fields function properly. Seepage of 
liquid waste through cracks in the bedrock can result in 
the pollution of shallow ground water in the Spearfish 
soil. 

The land capability classification of the Spearfish soil 
is Vle-11, and the range site is Shallow. The land 
capability classification of the Nevee soil is Vle-3, and 
the range site is Thin Upland. The windbreak suitability 
group is 10 for both soils. 


SxbF—Spearfish-Rock outcrop complex, 25 to 60 
percent slopes. This map unit consists of a shallow, 
excessively drained, steep and very steep Spearfish soil 
intermingled with areas of Rock outcrop. It is on 
uplands in the Red Valley. The Spearfish soil is on side 
slopes. It formed in material weathered from reddish 
siltstone and silty shale. The areas of Rock outcrop are 
generally less than 3 acres in size. They are on ridges 
and escarpments. Elevation ranges from 3,200 to 4,800 
feet above sea level. Annual precipitation ranges from 
16 to 18 inches. 
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Areas of this map unit are irregular in shape and аге 
10 to 300 acres in size. They are 45 to 55 percent 
Spearfish soil and 35 to 45 percent Rock outcrop. The 
Spearfish soil and Rock outcrop occur as areas so 
closely intermingled or so small that mapping them 
separately was not practical. 

Typically, the surface layer of the Spearfish soil is 
reddish brown, calcareous silt loam about 8 inches 
thick. The underlying material is yellowish red, 
calcareous silt loam. Reddish yellow, calcareous, silty 
shale is at a depth of about 12 inches. In some areas 
the depth to bedrock is 20 to 40 inches. 

The Rock outcrop consists of barren areas of reddish 
siltstone or silty shale. 

Included in this unit in mapping are small areas of 
Gypnevee and Rekop soils. Also included are small 
areas that have rounded cobbles and stones on the 
surface. Included soils make up less than 15 percent of 
any one mapped area. Gypnevee soils have more than 
40 percent, by weight, carbonates plus gypsum. They 
are on low parts of the landscape. Rekop soils are 
underlain by gypsum bedrock. They are in landscape 
positions similar to those of the Spearfish soil. 

Fertility and the content of organic matter are low in 
the Spearfish soil. The rooting depth is shallow. The 
available water capacity is very low. Permeability is 
moderate. Runoff is rapid. 

Most of the acreage supports native grasses and is 
used for grazing by big game animals. Some areas 
support a few scattered ponderosa pine trees. Livestock 
grazing is restricted because of the slope. Controlling 
erosion and maintaining a good plant cover are the 
main management concerns. Reestablishing vegetation 
in denuded areas is difficult. 

This unit generally is unsuited to cultivated crops, to 
tame pasture and hay, and to windbreaks and 
environmental plantings. Limitations include the 
shallowness to bedrock, the steep and very steep 
slopes, and the Rock outcrop. 

This unit has severe limitations if used as a site for 
dwellings. septic tank absorption fields, or hard-surfaced 
roads and streets. The shallowness to bedrock in the 
Spearfish soil, the Rock outcrop, and the steep and 
very steep slopes are the main limitations. Better suited 
sites generally are available. Applying gravel to 
unsurfaced roads improves the traffic-supporting 
capacity during wet periods. Unsurfaced roads in areas 
of the Spearfish soil may require additions of borrow 
material. 

The land capability classification of the Spearfish soil 
is Vile-4, the range site is Shallow, and the windbreak 
suitability group is 10. The land capability classification 
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of the Rock outcrop is Vills-1; no range site or 
windbreak suitability group is assigned. 


SyaC—Stovho silt loam, 2 to 15 percent slopes. 
This deep, well drained, gently sloping to strongly 
sloping soil is on mountains at the higher elevations on 
the Limestone Plateau. The soil formed in material 
weathered from limestone and calcareous sandstone. 
Elevation ranges from 6,200 to 7,200 feet above sea 
level. Annual precipitation ranges from 20 to 24 inches. 
Areas generally are long and narrow and are 10 to 200 
acres in size. 

Typically, about 1 inch of forest litter is on the 
surface of the Stovho soil. The surface layer is dark 
gray silt loam about 2 inches thick. The subsurface 
layer is light gray silt loam about 4 inches thick. The 
next 2 inches is pale brown silty clay loam and light 
gray silt loam. The subsoil is about 22 inches thick. It is 
yellowish brown, firm silty clay in the upper part and 
light yellowish brown, firm, calcareous silty clay loam in 
the lower part. The underlying material to a depth of 
about 60 inches is yellow, calcareous channery silty 
clay loam. In some areas the subsoil has less clay. In 
other areas it is redder. 

Included with this soil in mapping are small areas of 
Heath, Redbird, and Trebor soils and areas of Rack 
outcrop. Inclusions make up less than 20 percent of any 
one mapped area. Heath and Redbird soils are in 
meadows. Their surface layer is thicker and darker than 
that of the Stovho soil. Trebor soils have bedrock at a 
depth of 20 to 40 inches. Trebor soils and the Rock 
outcrop are on high parts of the landscape. 

The available water capacity is high in the Stovho 
soil. Permeability is slow. The shrink-swell potential is 
high in the subsoil and moderate in the underlying 
material. Runoff is medium. 

Most of the acreage is used for timber. The overstory 
is dominantly ponderosa pine. The site index for 
ponderosa pine is about 76. Some quaking aspen, 
paper birch, and Black Hills spruce grow on this soil. 
The understory is dominantly sedges, bearded 
wheatgrass, oatgrass, brome, juniper, snowberry, 
Oregongrape, and bearberry. When the soil is wet, 
logging activities, such as skidding, hauling, and 
construction, can cause surface compaction and the 
formation of ruts. These activities should be performed 
when the soil is dry or frozen. 

This soil is well suited to the production of forage for 
livestock and big game animals. Proper stocking rates 
and a uniform distribution of grazing help to prevent 
depletion of the desirable forage species. Generally, 
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there are many sites that are suitable for watering 
facilities. 

This soil is moderately limited as а site for dwellings. 
The slope and the shrink-swell potential are the main 
limitations. Designing dwellings so that they conform to 
the natural slope of the land minimizes the amount of 
land shaping needed to overcome the slope. Backfilling 
with sandy material, installing foundation drains, and 
diverting runoff away from the dwellings help to prevent 
the structural damage caused by shrinking and swelling. 
Reinforcing foundations and footings also helps to 
prevent this damage. Applying gravel to unsurfaced 
roads improves the traffic-supporting capacity of the soil 
during wet periods. 

This soil is severely limited as a site for septic tank 
absorption fields and hard-surfaced roads and streets. 
The slow permeability and low strength are the main 
limitations. Enlarging the absorption area in septic tank 
absorption fields helps to overcome the slow absorption 
of liquid waste. Providing coarse grained subgrade or 
base material for hard-surfaced roads and streets helps 
to prevent the damage caused by low strength. 

The land capability classification is Vle-13, and the 
grazable woodland group is High Woodland. 


SybC—Stovho-Lail-Trebor complex, 2 to 12 
percent slopes. These well drained, gently sloping to 
strongly sloping soils are on broad ridgetops and 
mountain side slopes at the higher elevations on the 
Limestone Plateau. They formed in material weathered 
from limestone and calcareous sandstone. The deep 
Stovho and Lail soils are on side slopes and foot 
slopes. The moderately deep Trebor soil is on ridges. 
Elevation ranges from 6,200 to 7,200 feet above sea 
level. Annual precipitation ranges from 20 to 24 inches. 

Areas of this map unit are irregular in shape and are 
10 acres to several thousand acres in size. They are 35 
to 45 percent Stovho soil, 25 to 35 percent Lail soil, and 
15 to 25 percent Trebor soil. The three soils occur as 
areas so closely intermingled or so small that mapping 
them separately was not practical. 

Typically, about 1 inch of forest litter is on the 
surface of the Stovho soil. The surface layer is dark 
gray silt loam about 2 inches thick. The subsurface 
layer is light gray silt loam about 4 inches thick. The 
next 2 inches is pale brown silty clay loam and light 
gray silt loam. The subsoil is about 22 inches thick. It is 
yellowish brown, firm silty clay in the upper part and 
light yellowish brown, firm, calcareous silty clay loam in 
the lower part. The underlying material to a depth of 60 
inches is yellow, calcareous channery silty clay loam. In 
some areas the subsoil has less clay. 


Typically, about 1 inch of forest litter is on the 
surface of the Lail soil. The surface layer is dark grayish 
brown silt loam about 1 inch thick. The subsurface layer 
is light gray silt loam about 5 inches thick. The subsoil 
1$ about 24 inches thick. It is reddish brown, very firm 
clay in the upper part and light red, firm, calcareous 
clay loam in the lower part. The underlying material to a 
depth of about 60 inches is light red and red, 
calcareous clay loam. In some areas the depth to 
bedrock is 40 to 60 inches. 

Typically, about 1 inch of forest litter is on the 
surface of the Trebor soil. The surface layer is grayish 
brown channery silt loam about 3 inches thick. The 
subsoil is dark brown and yellowish brown, firm very 
channery and very flaggy silty clay loam about 12 
inches thick. It is calcareous in the lower part. The 
underlying material is light gray, calcareous very flaggy 
loam. White limestone is at a depth of about 30 inches. 
In some areas the depth to bedrock is less than 20 
inches. In other areas it is more than 40 inches. 

Included with these soils in mapping are small areas 
of Heath and Redbird soils and areas of Rock outcrop. 
Inclusions make up less than 15 percent of any one 
mapped area. Heath and Redbird soils have a thick, 
dark surface layer. They are in meadows. The Rock 
outcrop is in scattered areas throughout the unit. 

The available water capacity is high in the Stovho 
and Lail soils and low in the Trebor soil. Permeability is 
slow in the Stovho and Lail soils and moderately slow in 
the Trebor soil. The shrink-swell potential is high in the 
subsoil of the Stovho and Lail soils and moderate in the 
underlying material. It is moderate in the Trebor soil. 
Runoff is medium on all three soils. 

Most of the acreage is used for timber (fig. 8). The 
overstory is dominantly ponderosa pine. The site index 
for ponderosa pine is about 76 on the Stovho and Lail 
sails and 60 on the Trebor soil. Some quaking aspen, 
paper birch, and Black Hills spruce grow on this map 
unit. The understory is dominantly bearded wheatgrass, 
sedges, oatgrass, brome, common juniper, snowberry, 
Oregongrape, and bearberry. 

When these soils are wet, logging activities, such as 
skidding, hauling, and construction, can cause surface 
compaction and the formation of ruts. These activities 
should be performed when the soils are dry or frozen. 
The windthrow hazard is moderate on the Trebor soil. It 
can be reduced by thinning and harvesting methods 
that do not isolate the remaining trees or leave them 
widely spaced. 

This map unit is well suited to the production of 
forage for livestock and big game animals. Proper 
stocking rates and a uniform distribution of grazing help 
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Figure 8.—A timbered area of Stovho-Lail-Trebor complex, 2 to 12 percent slopes. 


to prevent depletion of the desirable forage species. 
The Stovho and Lail soils have moderate limitations 
and the Trebor soil severe limitations if used as a site 
for dwellings with basements. The shrink-swell potential 
in the Stovho and Lail soils and the moderate depth to 
bedrock in the Trebor soil are the main limitations. 
Backfilling with sandy material, installing foundation 
drains, and diverting runoff away from the dwellings 
help to prevent the structural damage caused by 
shrinking and swelling. Reinforcing foundations and 
footings also helps to prevent this damage. Excavation 


activities are hindered on the Trebor soil because of 
large rock fragments and the moderate depth to 
bedrock. 

These soils are severely limited as sites for septic 
tank absorption fields. The slow permeability in the 
Stovho and Lail soils and a thin layer of suitable 
material and seepage in the Trebor soil are the main 
limitations. Enlarging the absorption area helps to 
overcome the slow absorption of liquid waste in areas 
of the Stovho and Lail soils. Seepage of liquid waste 
through cracks in the bedrock can result in the pollution 
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of shallow ground water in the Trebor soil. 

The Stovho and Lail soils have severe limitations and 
the Trebor soil moderate limitations if used as a site for 
hard-surfaced roads and streets. The shrink-swell 
potential, low strength in the Stovho and Lail soils, and 
the depth to bedrock in the Trebor soil are the main 
limitations. Providing coarse grained subgrade or base 
material helps to prevent the damage caused by low 
strength. Constructing roads on raised, well compacted 
fili material and diverting runoff away from roads help to 
prevent the damage caused by shrinking and swelling. 
Applying gravel to unsurfaced roads improves the 
traffic-supporting capacity of the soils during wet 
periods. Unsurfaced roads in areas of the Trebor soil 
may require additions of borrow material. 

The land capability classification is Vle-13, and the 
grazable woodland group is High Woodland. 


SycE—Stovho-Trebor complex, 10 to 40 percent 
slopes. These well drained, strongly sloping to steep 
soils are on mountains at the higher elevations on the 
Limestone Plateau. They formed in material weathered 
from limestone and calcareous sandstone. The deep 
Stovho soil is on the mid and lower side slopes and on 
foot slopes. The moderately deep Trebor soil is on the 
upper side slopes and on ridges. Elevation ranges from 
6.200 to 7,200 feet above sea level. Annual 
precipitation ranges from 20 to 24 inches. 

Areas of this map unit are irregular in shape and are 
15 to several thousand acres in size. They are 45 to 55 
percent Stovho soil and 30 to 40 percent Trebor soil. 
The two soils occur as areas so closely intermingled or 
so small that mapping them separately was not 
practical. 

Typically, about 1 inch of forest litter is on the 
surface of the Stovho soil. The surface layer is dark 
gray silt loam about 2 inches thick. The subsurface 
layer is light gray silt loam about 4 inches thick. The 
next 2 inches is pale brown silty clay loam and light 
gray silt loam. The subsoil is about 22 inches thick. It is 
yellowish orown, firm silty clay in the upper part and 
light yellowish brown, firm, calcareous silty clay loam in 
the lower part. The underlying material to a depth of 
about 60 inches is yellow, calcareous channery silty 
clay loam. In some areas the soil does not have a dark 
surface layer. In other areas the subsoil is reddish 
brown. 

Typically. about 1 inch of forest litter is on the 
surface of the Trebor soil. The surface layer is grayish 
brown channery silt loam about 3 inches thick. The 
subsoil is dark brown and yellowish brown, firm very 
channery and very flaggy silty clay loam about 12 


inches thick. It is calcareous in the lower part. The 
underlying material is light gray, calcareous very flaggy 
loam. White limestone is at a depth of about 30 inches. 
In some areas the depth to bedrock is less than 20 
inches. In other areas it is at a depth of more than 40 
inches. 

Included with these soils in mapping are small areas 
of Heath and Redbird soils and areas of Rock outcrop. 
Inclusions make up less than 20 percent of any one 
mapped area. Heath and Redbird soils are in meadows. 
They have a surface layer that is thicker and darker 
than that of the Stovho and Trebor soils. The Rock 
outcrop is in scattered areas throughout the unit. 

The available water capacity is high in the Stovho 
soil and low in the Trebor soil. Permeability is slow in 
the Stovho soil and moderately slow in the Trebor soil. 
The shrink-swell potential is high in the subsoil of the 
Stovho soil and moderate in the underlying material. It 
is moderate in the Trebor soil. Runoff is medium or 
rapid on both soils. 

Most of the acreage is used for timber. The overstory 
is dominantly ponderosa pine. The site index for 
ponderosa pine is about 76 on the Stovho soil and 60 
on the Trebor soil. Some quaking aspen, paper birch, 
and Black Hills spruce grow in most areas. The 
understory is dominantly sedges, bearded wheatgrass, 
oatgrass, vetches, common juniper, snowberry, 
Oregóngrape, and bearberry. 

When the Stovho soil is wet, logging activities, such 
as skidding, hauling, and construction, can cause 
surface compaction and the formation of ruts. These 
activities should be performed when the soil is dry or 
frozen. Erosion can be controlled by reseeding 
disturbed areas and by installing water bars and 
culverts. Mass soil movement may occur in steep areas 
if the surface is disturbed. Harvesting or thinning 
methods that do not isolate the remaining trees or leave 
them widely spaced help to overcome the windthrow 
hazard on the Trebor soil. 

This map unit is well suited to the production of 
forage for livestock and big game animals. Proper 
stocking rates and a uniform distribution of grazing help 
to prevent depletion of the desirable forage species. 
Because of the siope, watering facilities should be 
located on the Stovho soil. 

These soils are severely limited as sites for 
dwellings, septic tank absorption fields, and hard- 
surfaced roads and streets. The depth to bedrock and 
seepage in the Trebor soil, low strength and slow 
permeability in the Stovho soil, and the steep slopes 
are the main limitations. Better suited sites generally 
are available. Applying gravel to unsurfaced roads . 
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improves the traffic-supporting capacity during wet 
periods. Unsurfaced roads in areas of the Trebor soil 
may require additions of borrow material. 

The land capability classification is Vile-9, and the 
grazable woodland group is High Woodland. 


TfA—Tilford silt loam, 0 to 2 percent slopes. This 
deep, well drained, nearly level soil is on terraces and 
uplands in the Red Valley. It formed in material 
weathered from reddish siltstone and silty shale. 
Elevation ranges from 3,200 to 4,800 feet above sea 
level. Annual precipitation ranges from 16 to 18 inches. 
Areas are irregular in shape and are 10 to 60 acres in 
size. 

Typically, the surface layer is dark brown silt loam 
about 5 inches thick. The subsoil is dark brown, brown, 
and reddish yellow, very friable silt loam about 15 
inches thick. It is calcareous in the lower part. The 
underlying material to a depth of about 60 inches is 
yellowish red, calcareous silt loam. In some areas the 
depth to carbonates is more than 10 inches. In other 
areas the subsoil has more clay. 

Included with this soil in mapping are small areas of 
Nevee soils. These soils make up less than 15 percent 
of any one mapped area. They contain less clay than 
the Tilford scil and have a lighter colored surface layer. 
They are on high parts of the landscape. 

Fertility is medium and the content of organic matter 
moderate in the Tilford soil. The available water 
capacity is high, and permeability is moderate. Runoff is 
slow. 

Most of the acreage supports native grasses and is 
used for grazing. No major hazards or limitations affect 
the use of this soil for range. Proper stocking rates and 
timely deferment cf grazing or rotation grazing help to 
maintain maximum productivity. 

Some areas are used as cropland. This soil is well 
suited to cultivated crops. Oats and alfalfa are the main 
crops. Conserving moisture is a management concern. 
Tillage practices that leave crop residue on the surface 
and minimum tillage conserve moisture. Returning crop 
residue to the soil, planting green manure crops, and 
regularly adding animal manure improve fertility and 
help to maintain the content of organic matter. 

This soil is well suited to tame pasture and hay. 
Alfalfa, crested wheatgrass, and intermediate 
wheatgrass are suitable pasture plants. Proper stocking 
rates, rotation grazing, applications of fertilizer, and 
weed control help to keep the pasture in good condition. 

This soil is well suited to windbreaks and 
environmental plantings. All climatically suited trees and 
shrubs grow well, except for those that require an 
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abundant supply of moisture. Summer fallow before 
planting and continued cultivation after planting help to 
control grasses and weeds and conserve moisture. 

This soil is slightly limited as a site for dwellings and 
septic tank absorption fields. It is moderately limited as 
a site for hard-surfaced roads and streets. Low strength 
is the main limitation. Frost action is a hazard. 
Constructing roads on well compacted fill material and 
providing adequate roadside ditches and culverts help 
to prevent the damage caused by frost action. Providing 
coarse grained subgrade or base material helps to 
prevent the damage caused by low strength. Applying 
gravel to unsurfaced roads improves the traffic- 
supporting capacity of the soil during wet periods. 

The land capability classification is 111с-1, and the 
range site is Silty. The windbreak suitability group is 3. 


TfB—Tilford silt loam, 2 to 6 percent slopes. This 
deep, well drained, gently sloping soil is on terraces 
and uplands in the Red Valley. It formed in material 
weathered from reddish siltstone and silty shale. 
Elevation ranges from 3,200 to 4,800 feet above sea 
level. Annual precipitation ranges from 16 to 18 inches. 
Areas are irregular in shape and are 10 to 150 acres in 
size. 

Typically, the surface layer is dark brown silt loam 
about 5 inches thick. The subsoil is dark brown, brown, 
and reddish yellow, very friable silt loam about 15 
inches thick. It is calcareous in the lower part. The 
underlying material to a depth of 60 inches is yellowish 
red, calcareous silt loam. In some areas the depth to 
carbonates is more than 10 inches. In other areas the 
subsoil has more clay. 

Included with this soil in mapping are small areas of 
Nevee soils. These soils make up less than 15 percent 
of any one mapped area. They contain less clay than 
the Tilford soil and have a lighter colored surface layer. 
They are on high parts of the landscape. 

Fertility is medium and the content of organic matter 
moderate in the Tilford soil. The available water 
capacity is high, and permeability is moderate. Runoff is 
medium. 

Most of the acreage supports native grasses and is 
used for grazing. No major hazards or limitations affect 
the use of this soil for range. Proper stocking rates and 
timely deferment of grazing or rotation grazing help to 
maintain maximum productivity. 

Some areas are used as cropland. This soil is well 
suited to cultivated crops. Oats and alfalfa are the main 
crops. Conserving moisture and controlling erosion are 
management concerns in cultivated areas. Tillage 
practices that leave crop residue on the surface and 
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minimum tillage help to control erosion and conserve 
moisture. Contour farming, grassed waterways, and 
terraces help to control water erosion. Returning crop 
residue to the soil, planting green manure crops, and 
regularly adding animal manure improve fertility, help to 
maintain the content of organic matter, and control 
water erosion and wind erosion. 

This soil is well suited to tame pasture and hay. 
Alfalfa, crested wheatgrass, and intermediate 
wheatgrass are suitable pasture plants. Proper stocking 
rates, rotation grazing, applications of fertilizer, and 


weed control help to keep the pasture in good condition. 


This soil is well suited to windbreaks and 
environmental plantings. All climatically suited trees and 
shrubs grow well, except for those that require an 
abundant supply of moisture. Planting on the contour 
helps to contro! erosion. Summer fallow before pianting 
and continued cultivation after planting help to control 
grasses and weeds and conserve moisture. 

This soil is slightly limited as a site for dwellings and 
septic tank absorption fields. It is moderately limited as 
a site for hard-surfaced roads and streets. Low strength 
is the main limitation. Frost action is a hazard. 
Constructing roads on well compacted fill material and 
providing adequate roadside ditches and culverts help 
to prevent the damage caused by frost action. Providing 
coarse grained subgrade or base material helps to 
prevent the damage caused by low strength. Applying 
gravel to unsurfaced roads improves the traffic- 
supporting capacity of the soil during wet periods. 

The land capability classification is Ше-1, and the 
range site is Silty. The windbreak suitability group is 3. 


TfC—Tilford silt loam, 6 to 15 percent slopes. This 
deep, well drained, moderately sloping and strongly 
sloping soil is on uplands in the Red Valley. It formed in 
material weathered from reddish siltstone and silty 
shale. Elevation ranges from 3,200 to 4,800 feet above 
sea level. Annual precipitation ranges from 16 to 18 
inches. Areas are irregular in shape and are 10 to 80 
acres in size. 

Typically, the surface layer is dark brown silt loam 
about 5 inches thick. The subsoil is dark brown, brown, 
and reddish yellow, very friable silt loam about 15 
inches thick. It is calcareous in the lower part. The 
underlying material to a depth of about 60 inches is 
yellowish red, calcareous silt loam. In some areas the 
surface layer is lighter in color. In other areas the 
subsoil has more clay. 

Included with this soil in mapping are small areas of 
Gypnevee and Paunsaugunt soils. These soils make up 


less than 15 percent of any one mapped area. 
Gypnevee soils have large amounts of gypsum. They 
are in landscape positions similar to those of the Tilford 
soil. Paunsaugunt soils have limestone or calcareous 
sandstone at a depth of 10 to 20 inches. They are on 
high parts of the landscape. 

Fertility is medium and the content of organic matter 
moderate in the Tilford soil. The available water 
capacity is high, and permeability is moderate. Runoff is 
medium. 

Most of the acreage supports native grasses and is 
used for grazing. Controlling water erosion and 
conserving moisture are management concerns. 
Maintaining a good plant cover and ground mulch helps 
to prevent excessive water erosion, increases the rate 
of water intake, and conserves moisture. Proper 
stocking rates and rotation grazing help to maintain a 
good plant cover. 

This soil is well suited to tame pasture and hay. 
Alfalfa, intermediate wheatgrass, and smooth brome are 
suitable pasture plants. 

This soil is suited to cultivated crops. Oats and alfalfa 
are the main crops. Controlling water erosion and 
conserving moisture are management concerns in 
cultivated areas. Minimizing tillage and leaving crop 
residue on the surface help to control erosion, conserve 
moisture, and improve fertility and tilth. Contour farming, 
grassed waterways, and terraces help to control water 
erosion. 

This soil is suited to windbreaks and environmentai 
plantings. Most climatically suited trees and shrubs 
grow well, except for those that require an abundant 
supply of moisture. Planting on the contour helps to 
control erosion. 

This sail is moderately limited as a site for dwellings 
and septic tank absorption fields. The slope is the main 
limitation. Designing dwellings so that they conform to 
the natural slope of the land helps to overcome the 
slope. Land shaping is needed in some areas. Land 
shaping and installing the distribution lines across the 
slope help to ensure that septic tank absorption fields 
on slopes of more than 8 percent function properly. 

This soil is moderately limited as a site for hard- 
surfaced roads and streets. The slope and low strength 
are the main limitations. Frost action is a hazard. 
Constructing the roads on well compacted fill material 
and providing adequate roadside ditches and culverts 
help to prevent the damage caused by frost action. 
Building the roads and streets on the contour helps to 
overcome the slope. Providing coarse grained subgrade 
or base material helps to prevent the damage caused 
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by low strength. Applying gravel to unsurfaced roads 
improves the traffic-supporting capacity of the soil 
during wet periods. 

The land capability classification is ІУе-1, and the 
range site is Silty. The windbreak suitability group is 3. 


TpC—Tilford-Paunsaugunt complex, 6 to 9 percent 
slopes. These well drained, moderately sloping soils 
are on uplands in areas of the Red Valley adjacent to 
the Limestone Plateau. The deep Tilford soil is on side 
slopes and foot slopes. It formed in material weathered 
from reddish siltstone and silty shale. The shallow 
Paunsaugunt soil is on ridges. It formed in material 
weathered from limestone or calcareous sandstone. 
Elevation ranges from 3,400 to 5,000 feet above sea 
level. Annual precipitation ranges from 16 to 18 inches. 

Areas of this map unit are irregular in shape and are 
10 to 400 acres in size. They are 45 to 55 percent 
Tilford soil and 35 to 45 percent Paunsaugunt soil. The 
two soils occur as areas so closely intermingled or so 
small that mapping them separately was not practical. 

Typically, the surface layer of the Tilford soil is dark 
brown silt loam about 5 inches thick. The subsoil is dark 
brown, brown, and reddish yellow, very friable silt loam 
about 15 inches thick. It is calcareous іп the lower part. 
The underlying material to a depth of about 60 inches is 
yellowish red, calcareous silt loam. In some areas the 
depth to bedrock is 40 to 60 inches. 

Typically, the surface layer of the Paunsaugunt soil is 
dark brown, calcareous gravelly loam about 2 inches 
thick. The subsurface layer is brown, calcareous 
gravelly loam about 4 inches thick. The underlying 
material is brown, calcareous very gravelly loam. Light 
brown limestone is at a depth of about 11 inches. In 
some areas the depth to bedrock is 20 to 40 inches. In 
other areas it is less than 10 inches. 

Included with these soils in mapping are small areas 
of Nevee and Sawdust soils and areas of Rock outcrop. 
Inclusions make up less than 15 percent of any one 
mapped area. The deep Nevee soils contain less clay 
than the Tilford and Paunsaugunt soils and have a 
lighter colored surface layer. They are in landscape 
positions similar to those of the Tilford soil. The deep 
Sawdust soils have rock fragments throughout. They 
are in landscape positions similar to those of the 
Paunsaugunt soil. The Rock outcrop is in small, bare, 
low-relief areas. 

Fertility is medium and the content of organic matter 
moderate in the Tilford and Paunsaugunt soils. The 
available water capacity is high in the ТШога soil and 
very low in the Paunsaugunt soil. Permeability is 
moderate in both soils. Runoff is medium. 
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Most of the acreage supports native grasses and is 
used for grazing. The Paunsaugunt soil supports a few 
ponderosa pine. Generally, no major hazards or 
limitations affect the use of these soils for range, but 
conserving moisture is a management concern. Proper 
stocking rates and rotation grazing help to maintain an 
adequate ground cover, which reduces moisture loss. 

The Tilford soil is poorly suited and the Paunsaugunt 
soil unsuited to cultivated crops and to tame pasture 
and hay. Alfalfa, intermediate wheatgrass, and smooth 
brome are suitable pasture plants in areas of the Tilford 
soil. Alfalfa and oats are the main crops. The 
shallowness to bedrock prevents tillage of the 
Paunsaugunt soil. Measures that control erosion and 
conserve moisture, such as leaving crop residue on the 
surface, minimizing tillage, and including grasses and 
legumes in the cropping system, are needed in 
cultivated areas of the Tilford soil. 

The Tilford soil is suited to windbreaks and 
environmental plantings, but the Paunsaugunt soil is 
unsuited because of the shallowness to bedrock. Most 
climatically suited trees grow well on the Tilford soil, 
except for those that require an abundant supply of 
moisture. Planting the trees and shrubs on the contour 
helps to control erosion. 

Some of the acreage is used for timber. The canopy 
generally is sparse and is confined to the Paunsaugunt 
soil. The overstory is dominantly stunted ponderosa 
pine. Most areas of the Paunsaugunt soil support some 
bur oak. These soils have a limited potential for timber 
production. The site index for ponderosa pine is about 
45 on the Paunsaugunt soil. The understory is 
dominantly little bluestem, sideoats grama, sedges, 
snowberry, chokecherry, and skunkbush sumac. The 
dominant shrub in the southwestern part of the survey 
area is mountainmahogany. 

The Tilford soil has slight limitations and the 
Paunsaugunt soil severe limitations if used as a site for 
dwellings and septic tank absorption fields. The 
shallowness to bedrock and seepage are the main 
limitations in the Paunsaugunt soil. Seepage of liquid 
waste through cracks in the bedrock can result in the 
pollution of shallow ground water. 

The Tilford soil has moderate limitations and the 
Paunsaugunt soil severe limitations if used as a site for 
hard-surfaced roads and streets. The shallowness to 
bedrock in the Paunsaugunt soil and low strength in the 
Tilford soil are the main limitations. Frost action is a 
hazard on the Tilford soil. Constructing the roads on 
coarse grained, well compacted fill material and 
providing adequate roadside ditches and culverts help 
to prevent the damage caused by low strength and frost 
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action. Applying gravel to unsurfaced roads improves 
the traffic-supporting capacity of the soils during wet 
periods. Unsurfaced roads in areas of the Paunsaugunt 
soil may require additions of borrow material. 

The land capability classification of the Tilford soil is 
IVe-1, the range site is Silty, and the windbreak 
suitability group is 3. The land capability classification of 
the Paunsaugunt soil is Vis-2, the range site is Shallow, 
and the windbreak suitability group is 10. 


TrB—Tilford-Urban land complex, 0 to 9 percent 
slopes. This map unit consists of a deep, well drained, 
nearly level to moderately sloping Tilford soil 
intermingled with areas of Urban land. It includes much 
of the residential area in the Red Valley west of "The 
бар” in Rapid City. It is on terraces and uplands. The 
Tilford soil formed in material weathered from reddish 
siltstone and silty shale. Elevation ranges from 3,200 to 
3,600 feet above sea level. Annual precipitation ranges 
from 16 to 18 inches. 

Areas of this map unit are irregular in shape and are 
5 to 450 acres in size. They are 50 to 60 percent Tilford 
soil and 25 to 35 percent Urban land. The Tilford soil 
and Urban land occur as areas so closely intermingled 
or so small that mapping them separately was not 
practical. 

Typically, the surface layer of the Tilford soil is dark 
brown silt loam about 5 inches thick. The subsoil is dark 
brown, brown, and reddish yellow, very friable silt loam 
about 15 inches thick. It is calcareous in the lower part. 
The underlying materia! to a depth of about 60 inches is 
yellowish red, calcareous silt loam. In some areas, the 
subsoil has more clay and carbonates are at a depth of 
more than 10 inches. In other areas the surface layer is 
not so dark. 

The Urban land is in areas that have been cut, 
buried, compacted, or disturbed in some way and now 
are covered with paved parking lots, streets, or 
buildings. Because the landscape has been altered and 
the soils covered with urban structures, identification of 
the soil series is not feasible. 

Included in this unit in mapping are small areas of 
Barnum and Gypnevee soils. These soils make up less 
than 15 percent of any one mapped area. Barnum soils 
are more stratified than the Tilford soil. They are in 
drainageways. Gypnevee soils have gypsum 
throughout. They are on the steeper parts of the 
landscape. 

Fertility is medium and the content of organic matter 
moderate in the Tilford soil. The available water 
capacity is high, and permeability is moderate. Runoff is 
medium. 


Most of the acreage is used for lawns, gardens, open 
areas, and buildings. The Tilford soil is well suited to 
grasses, flowers, vegetables, and trees and shrubs. АП 
climatically adapted species grow well if the site is 
irrigated during dry periods. 

The Tilford soil is moderately limited as a site for 
hard-surfaced roads and streets. Low strength is the 
main limitation. Frost action is a hazard. Constructing 
hard-surfaced roads and streets on coarse grained base 
or subgrade material helps to prevent the damage 
caused by low strength. Constructing roads on raised, 
well compacted fill material and providing adequate 
roadside ditches and culverts help to prevent the 
damage caused by frost action. 

No interpretive groups are assigned to this map unit. 


TuG—Trebor-Rock outcrop complex, 40 to 80 
percent slopes. This map unit consists of a moderately 
deep, well drained, very steep Trebor soil intermingled 
with areas of Rock outcrop. It is on mountains at the 
higher elevations on the Limestone Plateau. The Trebor 
soil formed in material weathered from limestone. It is 
on side slopes. The areas of Rock outcrop occur as 
rimrock ledges or peaks on ridges. They are generally 
less than 3 acres in size. Elevation ranges from 6,200 
to 7,200 feet above sea level. Annual precipitation 
ranges from 20 to 24 inches. 

Areas of this map unit are irregular in shape and are 
10 to 700 acres in size. They are 55 to 65 percent 
Trebor soil and 20 to 30 percent Rock outcrop. The 
Trebor soil and Rock outcrop occur as areas so closely 
intermingled or so small that mapping them separately 
was not practical. 

Typically, about 1 inch of forest litter is on the 
surface of the Trebor soil. The surface layer is grayish 
brown channery silt loam about 3 inches thick. The 
subsoil is dark brown and yellowish brown, firm very 
channery and very flaggy silty clay loam about 12 
inches thick. It is calcareous in the lower part. The 
underlying material is light gray, calcareous very flaggy 
loam. White limestone is at a depth of about 30 inches. 
In some areas the depth to bedrock is less than 20 
inches. In other areas it is more than 40 inches. 

Typically, the Rock outcrop consists of very pale 
brown to white, fractured limestone. In some areas 
weathering has caused rock slides below the Rock 
outcrop. 

Included in this unit in mapping are small areas of 
the deep Lail and Stovho soils. These soils make up 
less than 15 percent of any one mapped area. They are 
on the less sloping parts of the landscape. 

The available water capacity is low in the Trebor soil. 
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Permeability is moderately slow. The shrink-swell 
potential is moderate. Runoff is rapid. 

Most of the acreage is used for timber. The overstory 
is dominantly ponderosa pine. The site index for 
ponderosa pine is about 55. This map unit supports 
some Black Hills spruce, quaking aspen, and paper 
birch. The understory is dominantly bearded 
wheatgrass, sedges, brome, common juniper, 
Oregongrape, snowberry, and bearberry. 

The very steep slopes, the Rock outcrop, and 
boulders restrict the use of wheeled and tracked logging 
equipment. When timber is harvested, a cable logging 
system helps to overcome the slope and control water 
erosion. The erosion hazard can be reduced by 
reseeding disturbed areas, installing water bars on skid 
trails, and providing culverts and rolling dips on sites for 
roads. Mass soil movement may occur in or above 
disturbed areas. Harvesting and thinning methods that 
do not isolate the remaining trees or leave them widely 
spaced help to overcome the windthrow hazard on the 
Trebor soil. 

The Trebor soil is suited to forage production for big 
game animals. It is poorly suited to grazing by livestock 
because of the slope. 

This unit is severely limited as a site for dwellings, 
septic tank absorption fields, and hard-surfaced roads 
and streets. The very steep slopes, the depth to 
bedrock and seepage in the Trebor soil, and the Rock 
outcrop are the main limitations. Better suited sites 
generally are available. Constructing unsurfaced roads 
on the contour and in the less sloping areas helps to 
overcome the slope. 

The land capability classification is Vile-9 for the 
Trebor sail and Vills-1 for the Rock outcrop. No 
grazable woodland group is assigned. 


VcE—Vanocker-Citadel complex, 10 to 40 percent 
slopes. These deep, well drained, strongly sloping to 
steep soils are on mountains at the lower elevations on 
the Limestone Plateau. They formed in material 
weathered from limestone and calcareous sandstone. 
The Vanocker soil is on high parts of the landscape. 
The Citadel soil is on low side slopes and in coves. 
Elevation ranges from 3,500 to 6,200 feet above sea 
level. Annual precipitation ranges from 18 to 20 inches. 

Areas of this map unit are irregular in shape and are 
10 to 2,000 acres in size. They are 55 to 65 percent 
Vanocker soil and 20 to 30 percent Citadel soil. The two 
Soils occur as areas so closely intermingled or so small 
that mapping them separately was not practical. 

Typically, about 1 inch of forest litter is on the 
surface of the Vanocker soil. The surface layer is brown 
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channery loam about 2 inches thick. The subsoil is 
brown and pale brown, firm and friable very channery 
clay loam about 11 inches thick. It is calcareous in the 
lower part. The underlying material to a depth of about 
60 inches is very pale brown, calcareous very channery 
loam. In some areas the depth to bedrock is 20 to 40 
inches. 

Typically, about 1 inch of forest litter is on the 
surface of the Citadel soil. The surface layer is dark 
brown loam about 1 inch thick. The subsurface layer is 
light reddish brown loam about 9 inches thick. The next 
4 inches is light reddish brown clay and reddish brown 
loam. The subsoil is about 28 inches thick. It is light 
reddish brown, firm clay in the upper part; brown, firm 
clay loam in the next part; and yellowish brown, friable, 
calcareous gravelly clay loam in the lower part. The 
underlying material to a depth of about 60 inches is 
light yellowish brown, calcareous gravelly clay loam. п 
some areas the subsoil has less clay and more silt. In 
other areas the surface layer is thick and dark. 

Included with these soils in mapping are small areas 
of Paunsaugunt and Sawdust soils and areas of Rock 
outcrop. Inclusions make up less than 20 percent of any 
one mapped area. Paunsaugunt soils have bedrock at a 
depth of 10 to 20 inches. They are on high parts of the 
landscape. Sawdust soils are generally on the drier 
aspects. They have less clay in the subsoil than the 
Vanocker and Citadel soils. The areas of Rock outcrop 
are on the mid and high parts of the landscape. 

The available water capacity is moderate in the 
Vanocker soil and high in the Citadel soil. Permeability 
is moderate in the Vanocker soil and slow in the Citadel 
soil. The shrink-swell potential is moderate in the 
Vanocker soil. It is high in the subsoil of the Citadel soil 
and moderate in the underlying material. Runoff is 
medium on both soils. 

Most of the acreage is used for timber. The overstory 
is dominantly ponderosa pine. The site index for 
ponderosa pine is about 62 on the Vanocker soil and 70 
on the Citadel soil. The Citadel soil supports some 
quaking aspen, bur oak, Black Hills spruce, and paper 
birch. The understory is dominantly little bluestem, 
brome, sedges, prairie dropseed, western wheatgrass, 
common juniper, Oregongrape, and snowberry. 

When the Citadel soil is wet, logging activities, such 
as skidding, hauling, and construction, can cause 
surface compaction and the formation of ruts. These 
activities should be performed when the soil is dry or 
frozen. Erosion can be controlled by reseeding 
disturbed areas and by installing water bars and 
culverts. Mass soil movement can occur in steep areas 
if the surface is disturbed. 
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These soils are well suited to the production of 
forage for livestock and big game animals. Proper 
stocking rates and a uniform distribution of grazing help 
to prevent depletion of the desirable forage species. 
Because of the slope and seepage, watering facilities 
should be located on the Citadel soil. 

These soils are severely limited as sites for 
dwellings, septic tank absorption fields, and hard- 
surfaced roads and streets. The high shrink-swell 
potential, slow permeability, and low strength in the 
Citadel soil and the slope of both soils are the main 
limitations. Better suited sites generally are available. 
Applying gravel to unsurfaced roads improves the 
traffic-supporting capacity of the soils during wet 
periods. 

The land capability classification of the Vanocker soil 
is Vile-9, and the grazable woodland group is Cool 
Slopes. The land capability classification of the Citadel 
Soil is Vle-13, and the grazable woodland group is Silty 
Foot Slopes. 


VkE—Vanocker-Lakoa complex, 10 to 40 percent 
slopes. These deep, well drained, strongly sloping to 
steep soils are on mountains at the lower elevations on 
the Limestone Plateau. The Vanocker soil formed in 
material weathered from limestone and calcareous 
sandstone. It is on side slopes. The Lakoa soil formed 
in material weathered from sandstone. It is on foot 
slopes. Elevation ranges from 3,500 to 6,200 feet above 
sea level. Annual! precipitation is 18 to 22 inches. 

Areas of this map unit are irregular in shape and are 
10 to 2,600 acres in size. They are 50 to 60 percent 
Vanocker soil and 25 to 35 percent Lakoa soil. The two 
Soils occur as areas so closely intermingled or so small 
that mapping them separately was not practical. 

Typically, about 1 inch of forest litter is on the 
surface of the Vanocker soil. The surface layer is brown 
channery loam about 2 inches thick. The subsoil is 
brown and pale brown, firm and friable very channery 
clay loam about 11 inches thick. It is calcareous in the 
lower part. The underlying material to a depth of about 
60 inches is very pale brown, calcareous very channery 
loam. In some areas the depth to bedrock is 20 to 40 
inches. 

Typically, about 1 inch of forest litter is on the 
surface of the Lakoa soil. The surface layer is gray very 
fine sandy loam about 5 inches thick. The next layer is 
yellowish brown clay loam and pale brown sandy loam 
about 6 inches thick. The subsoil is yellowish brown, 
light yellowish brown, and pale brown, firm and friable 
clay loam about 22 inches thick. It is calcareous in the 
lower part. The underlying material to a depth of about 


60 inches is very pale brown, calcareous gravelly clay 
loam. In some areas the subsoil is redder. Іп other 
areas it has more silt and less sand. 

Included with these soils in mapping are small areas 
of Citadel, Paunsaugunt, and Sawdust soils and areas 
of Rock outcrop. Inclusions make up less than 20 
percent of any one mapped area. Citadel soils are on 
low parts of the landscape. They have less sand and 
more clay than the Vanocker and Lakoa soils. 
Paunsaugunt soils have bedrock at a depth of 10 to 20 
inches. They are on high parts of the landscape. 
Sawdust soils have less clay in the subsoil than the 
Vanocker and Lakoa soils. They are on mid and high 
parts of the landscape that have a south aspect. The 
areas of Rock outcrop are generally on high parts of the 
landscape near ridges. 

The available water capacity is moderate in the 
Vanocker soil and high in the Lakoa soil. Permeability is 
moderate in both soils. The shrink-swell potential also is 
moderate. Runoff is medium. 

Most of the acreage is used for timber. The overstory 
is dominantly ponderosa pine. The site index for 
ponderosa pine is about 62 on the Vanocker soil and 70 
on the Lakoa soil. This map unit supports some quaking 
aspen, Black Hills spruce, and paper birch. Bur oak 
grows on the Lakoa soil in the eastern part of the 
survey area. The understory is dominantly little 
bluestem, brome, sedges, needlegrass, oatgrass, 
common juniper, snowberry, and Oregongrape. 

When the Lakoa soil is wet, logging activities, such 
as skidding, hauling, and construction, can cause 
surface compaction and the formation of ruts. These 
activities should be performed when the soil is dry or 
frozen. Erosion can be controlled by reseeding 
disturbed areas and by installing water bars and 
culverts. Mass soil movement can occur in steep areas 
if the surface is disturbed. 

These soils are well suited to the production of 
forage for livestock and big game animals. Proper 
stocking rates and a uniform distribution of grazing help 
to prevent depletion of the desirable forage species. 
Because of the slope and seepage, watering facilities 
should be located on the Lakoa soil. 

These soils are severely limited as sites for 
dwellings, septic tank absorption fields, and hard- 
surfaced roads and streets. Low strength in the Lakoa 
soil and the slope of both soils are the main limitations. 
Better suited sites generally are available. Applying 
gravel to unsurfaced roads improves the traffic- 
supporting capacity of the soils during wet periods. 

The land capability classification of the Vanocker soil 
is МПе-9, and the grazable woodland group is Cool 
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Slopes. The land capability classification of the Lakoa 
soil is Vle-13. and the grazable woodland group is Silty 
Foot Slopes. 


VnC—Vanocker-Paunsaugunt complex, 2 to 15 
percent slopes. These well drained, gently sloping to 
strongly sloping soils are on narrow ridges and 
mountain side slopes at the lower elevations on the 
Limestone Plateau. They formed in material weathered 
from limestone and calcareous sandstone. The deep 
Vanocker soil is on side slopes. The shallow 
Paunsaugunt soil is on ridges. Elevation ranges from 
3.500 to 6,200 feet above sea level. Annual 
precipitation ranges from 16 to 20 inches. 

Areas of this map unit are irregular in shape and are 
10 to 1.000 acres in size. They are 50 to 60 percent 
Vanocker soil and 25 to 35 percent Paunsaugunt soil. 
The two soils occur as areas so closely intermingled or 
so small that mapping them separately was not 
practical. 

Typically. about 1 inch of forest litter is on the 
surface of the Vanocker soil. The surface layer is brown 
channery loam about 2 inches thick. The subsoil is 
brown and pale brown, friable and firm very channery 
clay loam about 11 inches thick. It is calcareous in the 
lower part. The underlying material to a depth of about 
60 inches is very pale brown, calcareous very channery 
loam. In some areas the depth to bedrock is 20 to 40 
inches. 

Typically. the surface layer of the Paunsaugunt soil is 
dark brown, calcareous gravelly loam about 2 inches 
thick. The subsurface layer is brown, calcareous 
gravelly loam about 4 inches thick. The underlying 
material is brown, calcareous very gravelly loam. Light 
brown limestone is at a depth of about 11 inches. In 
some areas the depth to bedrock is 20 to 40 inches. In 
other areas it is less than 10 inches. 

Included with these soils in mapping are small areas 
of Citadel, Gurney, and Lakoa soils and areas of Rock 
outcrop. Inclusions make up less than 15 percent of any 
one mapped area. Citadel and Lakoa soils are in slight 
depressions. They have more clay and fewer coarse 
fragments than the Vanocker and Paunsaugunt soils. 
Gurney soils have bedrock at a depth of 20 to 40 
inches. They are in meadows. The areas of Rock 
outcrop are flat slabs on ridges and occur as low-relief 
ledges on the steeper parts of the landscape. 

Permeability is moderate in the Vanocker and 
Paunsaugunt soils. The available water capacity is 
moderate in the Vanocker soil and very low in the 
Paunsaugunt soil. The shrink-swell potential is 
moderate in the Vanocker soil and low in the 
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Paunsaugunt soil. Runoff is medium on both soils. 

Most of the acreage is used for timber. The overstory 
is dominantly ponderosa pine. The site index for 
ponderosa pine is about 62 on the Vanocker soil and 45 
on the Paunsaugunt soil. The understory is dominantly 
little bluestem, sideoats grama, sedges, common 
juniper, snowberry, and Saskatoon serviceberry. 
Harvesting and thinning methods that do not isolate the 
remaining trees or leave them widely spaced help to 
overcome the windthrow hazard on the Paunsaugunt 
soil. 

These soils are well suited to the production of 
forage for livestock and big game animals. Proper 
stocking rates and a uniform distribution of grazing help 
to prevent depletion of the desirable forage species. 
The number of sites for watering facilities is limited. 

The Vanocker soil has moderate limitations and the 
Paunsaugunt soil severe limitations if used as a site for 
dwellings. The slope and high shrink-swell potential of 
the Vanocker soil and the depth to bedrock in the 
Paunsaugunt soil are the main limitations. Designing 
dwellings so that they conform to the natural slope of 
the land minimizes the amount of land shaping needed 
(о overcome the slope. Backfilling with sandy material, 
installing foundation drains, and diverting runoff away 
from the dwellings help to prevent the structural 
damage caused by shrinking and swelling of the 
Vanocker soil. Construction activities are hindered on 
the Paunsaugunt soil because of the shallowness to 
bedrock. 

Тһе Vanocker soil has moderate limitations and the 
Paunsaugunt soil severe limitations if used as a site for 
septic tank absorption fields. The slope and moderate 
permeability in the Vanocker soil and a thin layer of 
suitable material and seepage in the Paunsaugunt soil 
are the main limitations. Enlarging the absorption area 
helps to overcome the slow absorption of liquid waste in 
the Vanocker soil. Installing the distribution lines across 
the slope or in the less sloping areas helps to overcome 
slope. Seepage of liquid waste through cracks in the 
bedrock can result in the pollution of shallow ground 
water in the Paunsaugunt soil. 

The Vanocker soil has moderate limitations and the 
Paunsaugunt soil severe limitations if used as a site for 
hard-surfaced roads and streets. The slope and 
moderate shrink-swell potential of the Vanocker soil and 
the depth to bedrock in the Paunsaugunt soil are the 
main limitations. Frost action is a hazard on the 
Vanocker soil. Constructing the roads on raised, well 
compacted fill material and providing adequate roadside 
ditches and culverts minimize the damage caused by 
shrinking and swelling and by frost action. Building the 
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roads on the contour helps to overcome the slope. 
Applying borrow material to unsurfaced roads in areas 
of the Paunsaugunt soil improves the traffic-supporting 
capacity. 

The land capability classification of the Vanocker soil 
is Vle-13, and the grazable woodland group is Cool 
Slopes. The land capability classification of the 
Paunsaugunt soil is VIls-1, and the grazable woodland 
group is Shallow Ridge. 


VoG—Vanocker-Sawdust-Rock outcrop complex, 
40 to 80 percent slopes. This map unit consists of 
deep, well drained, very steep Vanocker and Sawdust 
soils intermingled with areas of Rock outcrop. It is on 
the sides of mountains and canyons at the lower 
elevations on the Limestone Plateau. The Vanocker and 
Sawdust soils formed in material weathered from 
limestone and calcareous sandstone. They are on side 
slopes. The Vanocker soil is on north-facing slopes, and 
the Sawdust soil is on south-facing slopes. The areas of 
Rock outcrop are generally on ridges and are less than 
3 acres in size. Elevation ranges from 3,500 to 6,200 
feet above sea level. Annual precipitation ranges from 
18 to 20 inches. 

Areas of this map unit are long and narrow and are 
10 to 1,500 acres in size. They are 40 to 50 percent 
Vanocker soil, 25 to 35 percent Sawdust soil, and 10 to 
20 percent Rock outcrop. The two soils. апа the Rock 
outcrop occur as areas so closely intermingled or so 
small that mapping them separately was not practical. 

Typically, about 1 inch of forest litter is on the 
surface of the Vanocker soil. The surface layer is brown 
channery loam about 2 inches thick. The subsoil is 
brown and pale brown, friable and firm very channery 
clay loam about 11 inches thick. It is calcareous in the 
lower part. The underlying material to a depth of about 
60 inches is very pale brown, calcareous very channery 
loam. In some areas the depth to bedrock is 20 to 40 
inches. 

Typically, the surface layer of the Sawdust soil is 
dark grayish brown, calcareous channery loam about 4 
inches thick. The next layer is pale brown, friable, 
calcareous very channery loam about 4 inches thick. 
The upper part of the underlying material is light 
yellowish brown, calcareous very channery loam. The 
next part is very pale brown, calcareous extremely 
channery loam. The lower part to a depth of about 60 
inches is yellow, calcareous extremely channery sandy 
loam. In some areas the soil has more sand and less 
clay. In other areas bedrock is at a depth of 20 to 40 
inches. 

The Rock outcrop is pale brown, hard, fractured 


limestone and reddish and yellowish, hard sandstone. It 
occurs as large, discontinuous ledges or blocks. In 
some areas weathering has caused rock slides below 
the Rock outcrop. 

Included in this unit in mapping are small areas of 
Citadel, Paunsaugunt, and Winetti soils. These soils 
make up less than 20 percent of any one mapped area. 
Citadel soils have more clay in the subsoil than the 
Vanocker and Sawdust soils. They are on low parts of 
the landscape. Paunsaugunt soils have bedrock at а 
depth of 10 to 20 inches. They are generally adjacent to 
the Rock outcrop. Winetti soils are along drainageways. 
They are more stratified than the Vanocker and 
Sawdust soils. 

The available water capacity is moderate in the 
Vanocker and Sawdust soils. Permeability also is 
moderate. The shrink-swell potential is moderate in the 
Vanocker soil and low in the Sawdust soil. Runoff is 
rapid on both soils. 

Most of the acreage is used for timber. The overstory 
is dominantly ponderosa pine. The site index for 
ponderosa pine is about 58 on the Vanocker soil and 45 
on the Sawdust soil. The understory is dominantly little 
bluestem, sedges, sideoats grama, common juniper, 
snowberry, Saskatoon snowberry, and yucca. 

The very steep slopes and the Rock outcrop restrict 
the use of wheeled and tracked logging equipment. 
When timber is harvested, a cable logging system helps 
to overcome the slope and control water erosion. Water 
erosion can be controlled by reseeding disturbed areas, 
installing water bars on skid trails, and providing 
culverts and rolling dips on sites for roads. Mass soil 
movement may occur in or above disturbed areas. 

This map unit is poorly suited to livestock grazing 
because of the slope. 

This map unit is severely limited as a site for 
dwellings, septic tank absorption fields, and hard- 
surfaced roads and streets. Large stones оп the 
Sawdust soil, the slope, and the Rock outcrop are the 
main limitations. Better suited sites generally are 
available. Constructing unsurfaced roads on the contour 
and in the less sloping areas helps to overcome the 
slope. 

The land capability classification is Vile-9 for the 
Vanocker and Sawdust soils and Vills-1 for the Rock 
outcrop. No grazable woodland group is assigned. 


VpC—Virkula-Pactola complex, 2 to 15 percent 
slopes. These deep, well drained, gently sloping to 
rolling soils are on broad ridgetops and mountain side 
slopes in the Central Crystalline Area. They formed in 
material weathered from steeply tilted metamorphic 
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rock. The Микија soil is on foot slopes and mid and low 
side slopes. The Pactola soil is on ridges. Elevation 
ranges from 4,000 to 6,200 feet above sea level. 
Annual precipitation ranges from 18 to 22 inches. 

Areas of this map unit are irregular in shape and are 
10 to 650 acres in size. They are 45 to 55 percent 
Virkula soil and 25 to 35 percent Pactola soil. The two 
soils occur as areas so closely intermingled or so small 
that mapping them separately was not practical. 

Typically, about 1 inch of forest litter is on the 
surface of the Virkula soil. The surface layer is grayish 
brown loam about 1 inch thick. The subsurface layer is 
light gray loam about 12 inches thick. The next 9 inches 
is pale brown silty clay loam and light gray loam. The 
subsoil is light yellowish brown, firm silty clay loam 
about 23 inches thick. The underlying material to a 
depth of about 60 inches is light yellowish brown 
channery and very channery silty clay loam. In some 
areas the depth to bedrock is 20 to 60 inches. In other 
areas the subsoil has more channers. 

Typically, about 1 inch of forest litter is on the 
surface of the Pactola soil. The surface layer is dark 
gray channery loam about 1 inch thick. The subsurface 
layer is very pale brown channery loam about 10 inches 
thick. The next 7 inches is pale brown very channery 
clay loam and very pale brown channery loam. The 
subsoil is yellowish brown, firm extremely channery clay 
loam. Grayish brown, steeply tilted, fractured 
metamorphic rock is at a depth of about 42 inches. In 
some areas the depth to bedrock is 20 to 40 inches. In 
other areas the subsoil has more mica. 

Included with these soils in mapping are small areas 
of Согаеѕіоп. Heely, and Mocmort soils, soils that are 
less than 20 inches deep over bedrock, and areas of 
Rock outcrop. Inclusions make up less than 20 percent 
of any one mapped area. Cordeston soils are along 
drainageways. They have fewer rock fragments than the 
Virkula and Pactola soils and are dark to a depth of 
more than 16 inches. Heely and Mocmont soils are in 
landscape positions similar to those of the Pactola soil. 
Heely soils have a surface layer that is darker than that 
of the Pactola soil. Mocmont soils formed in material 
weathered from granite, The soils that are less than 20 
inches over bedrock and the Rock outcrop are on high 
parts of the landscape. 

The available water capacity is high in the Virkula 
soil and low in the Pactola soil. Permeability is 
moderately slow in the Virkula soil and moderate in the 
Pactola soil. The shrink-sweil potential is moderate in 
both soils. Runoff is medium. 

Most of the acreage is used for timber. The overstory 
is dominantly ponderosa pine. The site index for 
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ponderosa pine is about 72 on the Микија soil and 60 
on the Pactola soil. Most areas support some quaking 
aspen, paper birch, and Black Hills spruce. Bur oak 
grows on the Virkula soil at the lower elevations in the 
eastern part of the survey area. The understory is 
dominantly prairie dropseed, western wheatgrass, 
needlegrass, sedges, russet buffaloberry, snowberry, 
chokecherry, and leadplant. 

When the Virkula soil is wet, logging activities, such 
as skidding, hauling, and construction, can cause 
surface compaction and the formation of ruts. These 
activities should be performed when the 501 is dry or 
frozen. Construction activities are hindered in areas of 
the Pactola soil because of the large rock fragments. 
Harvesting and thinning methods that do not isolate the 
remaining trees or leave them widely spaced help to 
overcome the windthrow hazard on the Pactola soil. 

This map unit is well suited to the production of 
forage for livestock and big game animals. Proper 
Stocking rates and a uniform distribution of grazing help 
to prevent depletion of the desirable forage species. 
The Virkula soil is better suited to livestock watering 
facilities than the Pactola soil. 

The Virkula soil has moderate limitations and the 
Pactola scil severe limitations if used as a site for 
dwellings. The slope and shrink-swell potential of the 
Virkula soil and the large stones in the Pactola soil are 
the main limitations. Construction activities are hindered 
on the Pactola soil because of the numerous rock 
fragments and the depth to bedrock. Designing 
dwellings so that they conform to the natural slope of 
the land minimizes the amount of land shaping needed 
to overcome the slope. Васк па with sandy material, 
installing foundation drains, and diverting runoff away 
from the dwellings help to prevent the structural 
damage caused by shrinking and swelling of the Virkula 
Soil. Reinforcing foundation and footings also helps to 
prevent this damage. 

These soils are severely limited as sites for septic 
tank absorption fields and hard-surfaced roads and 
streets. The moderately slow permeability and low 
strength in the Virkula soil and the large stones in the 
Pactola soil are the main limitations. Enlarging the 
absorption area in the septic tank absorption fields 
helps overcome the slaw absorption of liquid waste in 
the Virkula soil. The installation of septic tank 
absorption fields and the construction of hard-surfaced 
roads and streets on the Pactola soil are hindered by 
the numerous large stones. Constructing hard-surfaced 
roads and streets on coarse grained subgrade or base 
material helps to prevent the damage caused by low 
strength in the Virkula soil. Applying gravel to 
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unsurfaced roads improves the traffic-supporting 
capacity of the soils during wet periods. 

The land capability classification is Vle-13. The 
grazable woodland group is Silty Foot Slopes for the 
Микија soil and Rocky Side Slopes for the Pactola soil. 


WtB—Winetti cobbly loam, 2 to 10 percent slopes. 
This deep, rarely flooded, somewhat excessively 
drained, gently sloping and moderately sloping soil is on 
flood plains in the Red Valley and at the lower 
elevations on the Limestone Plateau. It is dissected by 
major meandering streams. It formed in alluvium 
derived from sedimentary rock. Elevation ranges from 
3,200 to 5,000 feet above sea level. Annual 
precipitation ranges from 17 to 20 inches. Areas are 
long and narrow and are 10 to 150 acres in size. 

Typically, the surface layer is grayish brown, 
calcareous cobbly loam about 5 inches thick. The upper 
part of the underlying material is brown, calcareous 
loamy sand. The lower part to a depth of about 60 
inches is grayish brown, calcareous very gravelly and 
very cobbly sandy loam. In some areas the soil is not 
calcareous. 

Included with this soil in mapping are small areas of 
Barnum and Colombo soils. These soils make up less 
than 15 percent of any one mapped area. They have 
fewer coarse fragments than the Winetti soil. They are 
generally in the less sloping areas away from channels. 
Also included are some areas where stones and 
boulders cover as much as 25 percent of the surface. 

Fertility is medium and the content of organic matter 
moderate in the Winetti soil. The available water 
capacity is low, and permeability is moderately rapid. 
Runoff is slow. 

Most of the acreage supports native grasses and is 
used for grazing. Some areas at higher elevations 
support a thin stand of ponderosa pine. Some areas at 
the lower elevations support a stand of hardwoods, 
such as green ash, cottonwood, and ironwood. 
Generally, no major hazards or limitations affect the use 
of this soil for range. Proper stocking rates and rotation 
grazing help to maintain maximum productivity. 

This soil is unsuited to cultivated crops, to tame 
pasture and hay, and to windbreaks and environmental 
plantings. The large amount of cobbles throughout the 
profile is the main limitation. 

This soil is severely limited as a site for dwellings. 
Flooding is the main hazard. The dwellings should be 
built on the adjacent upland soils. The sides of shallow 
excavations can cave in unless they are shored. 

This soil is moderately limited as a site for septic 
tank absorption fields and hard-surfaced roads and 


streets. Flooding and frost action are the main hazards. 
Septic tank absorption fields should be located on the 
adjacent upland soils. Constructing roads on raised, 
well compacted fill material and providing adequate 
roadside ditches and culverts help to prevent the 
damage caused by flooding and by frost action. 

The land capability classification is Vis-4, and the 
range site is Overflow. The windbreak suitability group 
is 10. 


ZcC—Zigweid-Canyon complex, 2 to 15 percent 
slopes. These well drained, gently sloping to strongly 
sloping soils are on uplands. They formed in loamy 
material weathered from interbedded sandstone and 
limestone. The deep Zigweid soil is on the less sloping 
parts of the landscape. The shallow Canyon soil is on 
the steeper side slopes and ridges. Elevation ranges 
from 3,400 to 5,000 feet above sea level. Annual 
precipitation ranges from 16 to 18 inches. 

Areas of these soils are irregular in shape and are 15 
to 800 acres in size. They are 55 to 65 percent Zigweid 
scil and 20 to 30 percent Canyon soil. The two soils 
occur as areas so closely intermingled or so small that 
mapping them separately was not practical. 

Typically, the surface layer of the Zigweid soil is 
brown clay loam about 2 inches thick. The subsurface 
layer is pale brown, calcareous clay loam about 2 
inches thick. The subsoil is pale brown and gray, 
friable, calcareous clay loam about 16 inches thick. The 
underlying material to a depth of about 60 inches is 
light gray, calcareous clay loam. In some areas the 
surface layer and underlying material have less clay. In 
other areas the depth to bedrock is 20 to 40 inches. 

Typically, the Canyon soil has a surface layer of 
brown, calcareous loam about 4 inches thick. The next 
layer is very pale brown, friable, calcareous gravelly 
loam about 6 inches thick. The underlying material is 
very pale brown, calcareous gravelly loam about 8 
inches thick. Light gray, calcareous, soft, interbedded 
fine grained sandstone and fractured limestone are at a 
depth of about 18 inches. In some areas the soil is not 
calcareous. 

Included with these soils in mapping are small areas 
of Nihill, Norrest, and Satanta soils and areas of Rock 
outcrop. Inclusions make up less than 15 percent of any 
one mapped area. The deep Nihill soils contain more 
gravel than the Zigweid soil. They are in landscape 
positions similar to those of the Canyon soil. The deep 
Satanta soils are deeper to carbonates than the Zigweid 
Soil. They are in landscape positions similar to those of 
the Zigweid soil. The moderately deep Norrest soils 
have more clay than the Zigweid soil. They are in 
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swales. The Rock outcrop is sandstone, limestone, ог 
shale. It is on high parts of the landscape. 

Fertility and the content of organic matter are low in 
the Zigweid and Canyon soils. The available water 
capacity is high in the Zigweid 501 and very low in the 
Canyon soil. Permeability is moderate in both soils. The 
shrink-swel! potential is moderate in the Zigweid soil 
and low in the Canyon soil. Runoff is medium on both 
Soils. 

Most of the acreage supports native grasses and is 
used for grazing. Water erosion is a hazard unless an 
adequate plant cover is maintained. Reestablishing 
vegetation is difficult in denuded areas. Proper stocking 
rates and rotation grazing help to maintain maximum 
productivity and control erosion. 

These soils generally are unsuited to cultivated 
crops, to tame pasture and hay, and to windbreaks and 
environmental plantings. The low fertility of both soils 
and the shallowness to bedrock in the Canyon soil are 
the main limitations. Water erosion is a hazard. 

These soils are moderately limited as sites for 
dwellings. The slope and the moderate shrink-swell 
potential of the Zigweid soil are the main limitations. 
Diverting runoff away from the dwellings and reinforcing 
foundations and footings help to prevent the structural 
damage caused by shrinking and swelling of the 
Zigweid soil. Designing dwellings so that they conform 
to the natural slope of the land helps to overcome the 
slope. Land shaping is needed in some areas. 

The Zigweid soil has moderate limitations and the 
Canyon soil severe limitations if used as a site for 
septic tank absorption fields. The slope and moderate 
permeability in areas of the Zigweid soil and a thin layer 
of suitable material and seepage in the Canyon soil are 
the main limitations. Enlarging the absorption area 
helps to overcome the slow absorption of liquid waste in 
the Zigweid soil. Land shaping and installing the 
distribution lines across the slope help to ensure that 
the absorption fields function properly. Seepage of 
liquid waste through cracks in the bedrock can result in 
the pollution of shallow ground water in the Canyon soil. 

These soils are moderately limited as sites for hard- 
surfaced roads and streets. Low strength and the 
moderate shrink-swell potential of the Zigweid soil and 
the slope of both soils are the main limitations. 
Providing coarse grained subgrade or base material 
helps to: prevent the damage caused by low strength 
and by shrinking and swelling. Building the roads and 
streets on the contour helps to overcome the slope. 
Applying gravel to unsurfaced roads improves the 
traffic-supporting capacity of the soils during wet 
periods. 
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The land capability classification of the Zigweid soil is 
Vle-1, the range site is Thin Upland, and the windbreak 
suitability group is 8. The land capability classification of 
the Canyon soil is Vle-11, the range site is Shallow, and 
the windbreak suitability group is 10. 


ZnD—Zigweid-Nihill complex, 6 to 15 percent 
slopes. These deep, well drained, moderately sloping 
and rolling soils are on ridges and side slopes on old 
terraces. They are in the Red Valley and at the lower 
elevations on the Limestone Plateau. They formed in 
loamy and gravelly alluvium. The Zigweid soil is on side 
slopes. The Nihill soil is on ridges. Elevation ranges 
from 3,200 to 5,000 feet above sea level. Annual 
precipitation ranges from 16 to 18 inches. 

Areas of this map unit are irregular in shape and are 
10 to 500 acres in size. They are 45 to 55 percent 
Zigweid soil and 30 to 40 percent Nihill soil. The two 
soils occur as areas so closely intermingled or so small 
that mapping them separately was not practical. 

Typically, the surface layer of the Zigweid soil is dark 
brown clay loam about 2 inches thick. The subsurface 
layer is pale brown, calcareous clay loam about 2 
inches thick. The subsoil is pale brown and light gray, 
friable, calcareous clay loam about 16 inches thick. The 
underlying material to a depth of about 60 inches is 
light gray, calcareous clay loam. In some areas the soil 
has less clay throughout. In other areas the depth to 
bedrock is 20 to 40 inches. 

Typically, the surface layer of the Nihill soil is grayish 
brown, calcareous gravelly loam about 3 inches thick. 
The next layer is light brownish gray, friable, calcareous 
gravelly loam about 4 inches thick. The underlying 
material to a depth of about 60 inches is very pale 
brown, calcareous very gravelly loam. In some areas 
the soil is redder. 

Included with these soils in mapping are small areas 
of Hilger and Satanta soils. These included soils make 
up less than 10 percent of any one mapped area. Hilger 
soils have more clay in the subsoil than the Zigweid and 
Nihill soils. They are in landscape positions similar to 
those of the Nihill soil. Satanta soils have a thick, dark 
surface layer and a well developed subsoil. They are in 
landscape positions similar to those of the Zigweid soil. 

Fertility and the content of organic matter are low in 
the Zigweid and Nihill soils. The available water 
capacity is high in the Zigweid soil and low in the Nihill 
soil. Permeability is moderate in the Zigweid soil and 
moderately rapid in the Nihill soil. The shrink-swell 
potential is moderate in the Zigweid soil and low in the 
Nihill soil. Runoff is medium on both soils. 

Most of the acreage supports native grasses and is 
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used for grazing. Some areas support sparse stands of 
ponderosa pine. Water erosion is a hazard unless an 
adequate plant cover is maintained. Reestablishing 
vegetation is difficult in denuded areas. Proper stocking 
rates and rotation grazing help to maintain maximum 
productivity and control erosion. 

These soils generally are unsuited to cultivated 
crops, to tame pasture and hay, and to windbreaks and 
environmental plantings. The slope and low fertility of 
both soils and the gravel throughout the Nihill soil are 
the main limitations. Water erosion and drought are 
hazards. 

This unit is moderately limited as a site for dwellings. 
The slope of both soils and the moderate shrink-swell 
potential of the Zigweid soil are the main limitations. 
Diverting runoff away from the dwellings and reinforcing 
foundations and footings help to prevent the structural 
damage caused by shrinking and swelling of the 
Zigweid soil. Designing dwellings so that they conform 
to the natural slope of the land helps to overcome the 
slope. Land shaping is needed in some areas. 

These soils are moderately limited as sites for septic 
tank absorption fields. The slope of both soils and the 
moderate permeability in the Zigweid soil are the main 


limitations. Enlarging the absorption area helps to 
overcome the slow absorption of liquid waste in the 
Zigweid soil. Land shaping and installing the distribution 
lines across the slope help to ensure that the 
absorption fields function properly. 

These soils are moderately limited as sites for hard- 
surfaced roads and streets. The slope, low strength, 
and the moderate shrink-swell potential of the Zigweid 
soil are the main limitations. Frost action is a hazard on 
the Nihill soil. Building the roads and streets on the 
contour helps to overcome the slope. Providing coarse 
grained subgrade or base material helps to prevent the 
damage caused by low strength. Constructing the roads 
on raised, well compacted fill material and providing 
adequate roadside ditches and culverts help to prevent 
the damage caused by shrinking and swelling and by 
frost action. Applying gravel to unsurfaced roads 
improves the traffic-supporting capacity of the soils 
during wet periods. 

The land capability classification is Ме-1 for the 
Zigweid soil and Vle-5 for the Nihill soil. The range site 
of both soils is Thin Upland. The windbreak suitability 
group is 8. 
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Use and Management of the Soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

іп preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect 
extensive field data about the nature and behavior 
characteristics of the soils. They collect data on erosion, 
droughtiness, flooding, and other factors that affect 
various soil uses and management. Field experience 
and collected data on soil properties and performance 
are used as а basis in predicting scil behavior. 

Information in this section can be used to plan the 
use and management of soils for crops and pasture; as 
rangeland and woodland; as sites for buildings, sanitary 
facilities, highways and other transportation systems, 
and parks and other recreation facilities; and for wildlife 
habitat. It can be used to identify the potentials and 
limitations of each soil for specific land uses and to help 
to prevent construction failures caused by unfavorable 
soil properties. 

Planners and others using soil survey information 
can evaluate the effect of specific land uses on 
productivity and on the environment in all or part of the 
survey area. The survey can help planners to maintain 
or create a land use pattern in harmony with the natural 
soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 

The soils in the survey area are assigned to various 
interpretive groups at the end of each map unit 
description. The groups for each map unit also are 


shown in the section "Interpretive Groups," which 
follows the tables at the back of the survey. 


Crops and Pasture 


General management needed for crops and pasture 
is suggested in this section. The crops or pasture plants 
best suited to the soils, including some not commonly 
grown in the survey area, are identified; the system of 
land capability classification used by the Soil 
Conservation Service is explained; and the estimated 
yields of the main crops and hay and pasture plants are 
listed for each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under "Detailed Soil Map 
Units." Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

Only a small percent of the acreage in this survey 
area is used for cultivated crops or for tame pasture 
and hay. The major crops are oats and alfalfa. Corn 
and sorghum are grown for grain and silage on a limited 
basis. Alfalfa, intermediate wheatgrass, smooth brome, 
and crested wheatgrass are grown as tame pasture 
plants. A short growing season limits crop maturity in 
some years. 

This survey area has no prime farmland. The 
potential of the soils for increased crop production is 
slight. Crop production could be increased by extending 
the latest crop production technology to all of the 
cropland in the survey area. This soil survey can greatly 
facilitate the application of such technology. The 
paragraphs that follow describe concerns in managing 
the cropland in the survey area. 

Water erosion reduces productivity and results in 
sedimentation. It is a hazard on Bullflat, Satanta, Tilford, 
and other soils if the slope is more than 2 percent. 
Productivity is reduced when the more fertile surface 
layer is lost and part of the subsoil is incorporated into 
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the plow layer. Loss of the surface layer is especially 
damaging on soils that have a thin surface layer, such 
as Metre. Nevee, and Norrest soils. Erosion also 
reduces the productivity of soils that tend to be 
droughty, such as Glenberg and Gurney soils. When 
erosion occurs, sediments rich in nutrients enter 
streams, lakes, and reservoirs. Control of erosion 
minimizes this pollution and improves the quality of 
water for fish and wildlife and for recreation uses. 
Measures that control erosion also reduce the amount 
of fertilizer needed in cropped areas by preventing the 
removal of plant nutrients from the soil. 

A cropping system that keeps a plant cover on the 
surface for extended periods can keep soil losses to an 
amount that does not reduce the productive capacity of 
the soils. If a plant cover cannot protect the soil, careful 
management of crop residue is essential. Minimizing 
tillage and leaving crop residue on the surface increase 
the infiltration rate, reduce the runoff rate, and help to 
control erosion. 

Terraces and diversions help to control erosion by 
shortening the length of slopes and reducing the runoff 
rate. They are most practical on deep, well drained soils 
that have long, smooth slopes, such as Bullflat, 
Satanta, and Tilford soils. Some of the soils in the 
survey area are poorly suited to terraces because of 
short, irregular slopes and an unfavorable subsoil, 
which would be exposed in terrace channels. Grassed 
waterways are effective in controlling gully erasion. 

Wind erosion is a slight or moderate hazard on many 
of the soils in the survey area. The hazard is severe on 
Metre, Norrest, and Glenberg sails. Wind erosion can 
damage these soils in just a few hours if winds are 
strong and the soils are dry and are not protected by a 
plant cover or surface mulch. Wind erosion can be 
controlied by an adequate cover of plants or crop 
residue, stripcropping, and tillage methods that keep the 
surface rough. Windbreaks of suitable trees and shrubs 
also are effective in controlling wind erosion. 

Information about the measures that control erosion 
on each kind of soil is contained in the Technical Guide, 
which is available in the local office of the Soil 
Conservation Service. 

Soil fertility helps to determine the yields that can be 
obtained from the soil. Yields can be improved by 
applying fertilizer and by including grasses and legumes 
in the cropping system. The kinds and amounts of 
fertilizer needed on soils that have a high content of 
lime in the surface layer generally differ from the kinds 
and amounts needed on soils that do not have lime in 
the surface layer. Applications of fertilizer should be 
based on the results of soil tests, on the needs of the 
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crop, and on the expected level of yields. The 
Cooperative Extension Service can help in determining 
the kinds and amounts of fertilizer needed. 

Soil tilth is an important factor affecting seed 
germination and the infiltration of water into the soil. 
Soils with good tilth are granular and porous. Tilth is 
poor in Metre, Norrest, and Pierre soils. Tilth also is 
poor in soils that have a claypan subsoil, such as 
Arvada and Demar soils. These soils dry out slowly in 
the spring and cannot be easily tilled when dry. If they 
are farmed when wet, they tend to be very cloddy. 
Because of the cloddiness, preparing a seedbed is 
difficult. Timely Шаде, a cropping system that includes 
grasses and legumes, and incorporation of crop residue 
into the soil improve tilth and increase the rate of water 
infiltration. 

Overgrazing is a management concern in pastured 
areas. If the pasture is overgrazed, the grasses lose 
vigor and die and usually are replaced by annual 
grasses and weeds. Proper stocking rates, timely 
deferment of grazing, and applications of fertilizer help 
to keep the pasture in good condition. Bunch grasses, 
such as crested wheatgrass, should not be planted in 
areas where the slope is more than 6 percent. 


Yields Per Acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 5. In any given year, yields may be 
higher or lower than those indicated in the table 
because of variations in rainfall and other climatic 
factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations also are 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, 
erosion control, and protection from flooding; proper 
planting and seeding rates; suitable high-yielding crop 
varieties; appropriate and timely tillage; control of 
weeds, plant diseases, and harmful insects; favorable 
Soil reaction and optimum levels of nitrogen, 
phosphorus, potassium, and trace elements for each 
crop; effective use of crop residue, barnyard manure, 
and green manure crops; and harvesting that ensures 
the smallest possible loss. 

The estimated yields reflect the productive capacity 
of each soil for each of the principa! crops. Yields are 
likely to increase as new production technology is 
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developed. The productivity of a given soil compared 
with that of other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not listed 
because the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the 
Cooperative Extension Service can provide information 
about the management and productivity of the soils for 
those crops. 


Land Capability Classification 


Land capability classification shows, in a general 
мау, the suitability of soils for most kinds of field crops. 
Crops that require special management are excluded. 
The soils are grouped according to their limitations on 
sites for field crops, the risk of damage if they are used 
for crops, and the way they respond to management. 
The criteria used in grouping the soils do not include 
major and generally expensive landforming that would 
change slope, depth, or other characteristics of the 
soils, nor do they include possible but unlikely major 
reciamation projects. Capability classification is not a 
substitute for interpretations designed to show suitability 
and limitations of groups of soils for rangeland, for 
woodland, and for engineering purposes. 

In the capability system, soils are generally grouped 
at three levels: capability class, subclass, and unit (10). 
These levels are defined in the following paragraphs. 

Capability classes, the broadest groups, are 
designated by Roman numerals | through VIII. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class | soils have few limitations or hazards that 
restrict their use. 

Class || soils have moderate limitations or hazards 
that reduce the choice of plants or that require 
moderate conservation practices. 

Class Ш soils have severe limitations or hazards that 
reduce the choice of plants or that require special 
conservation practices, or both. 

Class IV soils have very severe limitations or hazards 
that reduce the choice of plants or that require very 
careful management, or both. 

Class V soils are not likely to erode but have other 
limitations. impractical to remove, that limit their use. 

Class VI soils have severe limitations or hazards that 
make them generally unsuitable for cultivation. 

Class VII soils have very severe limitations or 
hazards that make them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 


limitations that nearly preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one 
class. They are designated by adding a small letter, e, 
w, S, Or с, to the class numeral, for example, Пе. The 
letter e shows that the main hazard is the risk of 
erosion unless close-growing plant cover is maintained; 
w shows that water in or on the soil interferes with plant 
growth or cultivation (in some soils the wetness can be 
partly corrected by artificial drainage); s shows that the 
soil is limited mainly because it is shallow, droughty, or 
stony; and c, used in only some parts of the United 
States, shows that the chief limitation is climate that is 
very cold or very dry. 

In class | there are no subclasses because the soils 
of this class have few limitations. Class V contains only 
the subclasses indicated by w, s, or c because the soils 
in class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
rangeland, woodland, wildlife habitat, or recreation. 

Capability units are soil groups within a subclass. 
The soils in a capability unit are enough alike to be 
suited to the same crops and pasture plants, to require 
similar management, and to have similar productivity. 
Capability units are generally designated by adding an 
Arabic numeral to the subclass symbol, for example, 
Ше-1 or Vle-13. 

The capability classification of each map unit is given 
in the section "Detailed Soil Map Units" and in the 
section "Interpretive Groups." 


Rangeland 


Rod Baumberger. range conservationist, Soil Conservation 
Service, prepared this section. 


About 27 percent of this survey area was range 
before the first permanent settlers arrived. The rest was 
forest. Approximately 98 percent of the survey area 
currently supports native vegetation which includes 
grasses, trees, shrubs, and forbs. 

Range is land on which the native vegetation 
consists mainly of grasses, grasslike plants, forbs, or 
shrubs suitable for grazing or browsing. It includes 
areas where the native vegetation has been 
reestablished. The amount and kind of native vegetation 
grown in any one area is determined by soil, 
topography, climate, past use, and management. 

Forest is land on which the native vegetation consists 
mainly of ponderosa pine, paper birch, quaking aspen, 
and bur oak and an understory of vegetation that can 
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be grazed or browsed. The potential native vegetation 
on this land is trees. 

The survey area includes portions of the mixed-grass 
prairie, foothills area, and Black Hills pine forest (3). 
The native vegetation on the mixed-grass prairie is 
dominated by mid and short grasses and some forbs. 
Some tall grasses are mixed in with these plants. The 
mixed-grass prairie is made up of cool- and warm- 
season species that provide good forage throughout the 
growing season. 

The foothills area is a pine-savannah association. It 
consists of a dense prairie that has scattered 
ponderosa pine and deciduous trees in the 
drainageways. If the area is well managed, little 
bluestem, big bluestem, prairie dropseed, stonyhills 
muhly, blue grama, hairy grama, sideoats grama, 
switchgrass, indiangrass, forbs, and leadplant are 
abundant. Deterioration of the plant community results 
in varied responses, such as increases in the 
abundance of Kentucky bluegrass, woolly verbena, 
velvet mullein, broom snakeweed, and fringed 
sagewort. 

The Black Hills pine forest has dense to open stands 
of ponderosa pine with a mixture of understory 
vegetation. The ponderosa pine is in dense stands that 
include some paper birch or quaking aspen. The 
understory consists of kinnikinnick, snowberry, 
chokecherry, and other shrubs interspersed with 
grasses and forbs. Quaking aspen and willow grow in 
meadows in many areas. 

The production of native vegetation in some parts of 
the survey area is low because of the invasion of 
ponderosa pine, a poor distribution of grazing, and 
overstocking. Many of the tall grasses and some of the 
mid grasses have been replaced by short grasses. As a 
result, the total amount of available forage has been 
reduced. The original high-quality plants can be 
reestablished in the mixed prairie and savannah 
associations if proper grazing management is applied. 
Forage production can be increased in the ponderosa 
pine forest by thinning the trees and applying proper 
grazing management. 


Range Sites and Condition Classes 

Different kinds of soil vary in their capacity to 
produce native vegetation. Soil properties that affect 
moisture supply and plant nutrients have the greatest 
influence on the productivity of range plants. Soil 


reaction, salt content, and the seasonal high water table 


also are important factors. Soils that produce about the 
same kinds, amounts, and proportions of native 
vegetation are grouped into a range site. 
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Each range site has a distinctive potential plant 
community that is referred to as the climax vegetation. 
The climax vegetation is relatively stable and indicates 
what the range site is capable of producing. It 
reproduces itself annually and changes very little as 
long as the environment remains unchanged. It consists 
of the plants that were growing when the region was 
settled. 

When the site is grazed, some of the climax 
vegetation decreases in extent and some of it 
increases. Also, other plants invade the site. 

Decreasers are plants that decline in quantity under 
close, continuous grazing. They generally are the tallest 
and most productive grasses and forbs and are the 
most palatable to livestock. 

Increasers are plants that respond to growing 
pressure, at least initially, by increasing in quantity at 
the expense of the decreaser species. They generally 
are the shorter plants or the ones less palatable to 
livestock. 

Invaders are plants that are not included in the climax 
plant community but invade the site after the extent of 
the climax vegetation has been reduced by some kind 
of disturbance or by continued overgrazing. Most 
invader species have little value as grazing plants. 
Because plants do not respond in the same manner to 
different influences, a plant may be a decreaser on 
some range sites but an increaser on others. 

Table 6 shows, for many soils, the range site and the 
potential annual production of vegetation in favorable, 
average, and unfavorable years. Only those soils that 
are used as rangeland or are suited to use as 
rangeland are listed. Ап explanation of the column 
headings in table 6 follows. 

A range site is a distinctive kind of rangeland that 
produces a characteristic natural plant community that 
differs from natural plant communities on other range 
sites in kind, amount, and proportion of range plants. 
The relationship between soils and vegetation was 
ascertained during this survey; thus, range sites 
generally can be determined directly from the soil map. 

Potential annual production is the amount of 
vegetation that can be expected to grow annually on 
well managed rangeland that is supporting the potential 
natural plant community. It includes all vegetation, 
whether or not it is palatable to grazing animals. It 
includes the current year's growth of leaves, twigs, and 
fruits of woody plants. It does not include the increase 
in stem diameter of trees and shrubs. It is expressed in 
pounds per acre of air-dry vegetation for favorable, 
average, and unfavorable years. In a favorable year, 
the amount and distribution of precipitation and the 
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temperatures make growing conditions substantially 
better than average. In an unfavorable year, growing 
conditions are well below average, generally because of 
low available soil moisture. 

Yields are adjusted to a common percent of air-dry 
moisture content. The relationship of green weight to 
air-dry weight varies according to such factors as 
exposure, amount of shade, recent rains, and 
unseasonable dry periods. 

Range management requires a knowledge of the 
kinds of soil and of the potential natural plant 
community. It also requires an evaluation of the present 
range condition. Range condition is determined by 
comparing the present plant community with the 
potential natural plant community on a particular range 
site. The more closely the existing community 
resembles the potential community, the better the range 
condition. Range condition is an ecological rating only. 
The range site is in excellent condition if 76 to 100 
percent of the present vegetation is the same kind as 
the potential native vegetation; in good condition if the 
percentage is 51 to 75 percent; in fair condition if the 
percentage is 26 to 50 percent; and in poor condition if 
the percentage is 25 percent or less. 

The objective in range management 15 іс control 
grazing so that the plants growing on a site are about 
the same in kind and amount as the potential natural 
plant community for that site. Such management 
generally results in the optimum production of 
vegetation, control of undesirable brush species, 
conservation of water, and control of erosion. 
Sometimes, however, a range condition somewhat 
below the potential meets grazing needs, provides 
wildlife habitat and water areas, and protects soil and 
water resources. 

Measures that maintain or improve the range 
condition are needed on all the range in the county. 
Proper stocking rates and planned grazing programs 
that include the proper sequence of grazing and 
prescribed rest periods help to maintain or improve the 
vigor of the key forage plants. Other measures are 
range seeding, fencing, properly located watering 
facilities, and mechanical treatment, such as furrowing, 
pitting, and deep chiseling. 

A total of 18 range sites are recognized in the survey 
area. They are Clayey, Claypan, High Country 
Overflow, High Country Shallow, High Country Silty, 
Loamy Terrace, Mountain Prairie, Overflow, Saline 
Lowland, Sandy, Savannah, Shallow, Shallow Clay, 
Silty, Stony Hills, Subirrigated, Thin Claypan, and Thin. 
Upland. The paragraphs that follow describe these 
range sites. 


Clayey range site. The potential native vegetation on 
this site is mid and short prairie grasses interspersed 
with a variety of forbs and shrubs. Green needlegrass 
and western wheatgrass make up about 70 percent of 
the vegetation. Warm-season grasses make up about 
25 percent. They include blue grama, buffalograss, and 
sideoats grama. Forbs, such as heath aster, prairie 
coneflower, yarrow, sagewort, false-boneset, and 
scarlet globemallow, make up the remainder. 

The major management concern on this site is 
maintaining the extent of the most productive grasses. 
Green needlegrass, sideoats grama, and western 
wheatgrass lose their productive capacity after 
continued overgrazing because the livestock prefer 
these plants. !f overgrazing continues, these plants are 
replaced by blue grama and buffalograss. The extent of 
the most productive grasses can be maintained by 
proper stocking rates and a rotation grazing or deferred. 
grazing program that provides periodic rest periods 
during the key growing seasons of these plants. 


Claypan range site. The potential native vegetation 
on this site is a mixture of mid and short grasses. 
Western wheatgrass, needleandthread, and green 
needlegrass make up about 55 percent of the 
vegetation. Western wheatgrass is the dominant cool- 
season grass, but needleandthread may dominate in 
areas where the surface layer is fine sandy loam. 
Warm-season grasses, such as blue grama, 
buffalograss, and sideoats grama make up about 25 
percent of the vegetation. Sedges, forbs, and big 
sagebrush make up the remainder. 

The major management concern on this site is 
maintaining the extent of the most productive grasses. 
After continued overgrazing, needlegrass, western 
wheatgrass, needleandthread, and sideoats grama 
decrease in extent and blue grama, buffalograss, and 
forbs increase. The result is low forage production. If 
overgrazing continues, much of the surface is bare, 
especially during droughty periods. The extent of the 
most productive grasses can be maintained by proper 
stocking rates and a rotation grazing or deferred 
grazing program that provides periodic rest periods 
during the key growing seasons of these plants. 
Restricted grazing during wet periods helps to prevent 
surface compaction and the deterioration of tilth. 


High Country Overflow range site. The potential 
native vegetation on this site is warm- and cool-season 
grasses. Western wheatgrass, bearded wheatgrass, and 
needlegrasses are the dominant cool-season grasses, 
which make up about 80 percent of the vegetation. 
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Prairie dropseed, the main warm-season grass, makes 
up about 10 percent. Forbs, such as prairiesmoke, 
geranium, and pussytoes, make up the remainder. In 
some areas the vegetation includes quaking aspen, 
ponderosa pine, and Black Hills spruce. 

The major management concern on this site is 
maintaining the extent of wheatgrasses and 
needlegrasses. After continued overgrazing, these 
grasses decrease in extent and Kentucky bluegrass, 
sedges, and forbs increase. To ensure plant vigor, 
grazing should be delayed until the soil has warmed 
sufficiently in the spring and the forage species have 
achieved adequate growth. The extent of the most 
productive grasses can be maintained by proper 
stocking rates and a rotation grazing or deferred 
grazing program that provides periodic rest periods 
during the key growing seasons of these plants. 


High Country Shallow range site. The potential 
native vegetation on this site is cool-season grasses, 
which make up about 60 percent of the vegetation. 
Prairie junegrass, bearded wheatgrass, and 
needlegrasses are the major cool-season grasses. 
Warm-season grasses, such as muhly and prairie 
dropseed, make up about 20 percent. Sedges and 
forbs, such as prairiesmoke, yarrow, pussytoes, and 
bedstraw, make up the remainder. 

The major management concern on this site is 
maintaining the extent of bearded wheatgrass, prairie 
junegrass, and needlegrasses. After continued 
overgrazing, these grasses decrease in extent and 
Kentucky bluegrass, sedges, and forbs increase. To 
ensure plant vigor, grazing should be delayed until the 
soil has warmed sufficiently in the spring and the forage 
species have achieved adequate growth. The extent of 
the most productive grasses can be maintained by 
proper stocking rates and a rotation grazing or deferred 
grazing program that provides periodic rest periods 
during the key growing seasons of these plants. 


High Country Silty range site. The potential native 
vegetation on this site is cool-season grasses, which 
make up about 80 percent of the vegetation. Bearded 
wheatgrass, western wheatgrass, Columbia 


neediegrass, and green needlegrass are the major cool- 


season grasses. Prairie dropseed, the major warm- 
season grass, makes up about 5 percent. Forbs and 
shrubs, such as prairiesmoke, sagewort, yarrow, and 
potentilla, make up the remainder. 

The major management concern on this site is 
maintaining the extent of wheatgrasses and 
needlegrasses. After continued overgrazing, these 
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grasses decrease in extent and Kentucky bluegrass, 
sedges, and forbs increase. To ensure plant vigor, 
grazing should be delayed until the soil has warmed 
sufficiently in the spring and the forage species have 
achieved adequate growth. The extent of the most 
productive grasses can be maintained by proper 
stocking rates and a rotation grazing or deferred 
grazing program that provides periodic rest periods 
during the key growing seasons of these plants. 


Loamy Terrace range site. The potential native 
vegetation on this site is mixed prairie grasses. Western 
wheatgrass, green needlegrass, and needleandthread, 
the major cool-season grasses, make up about 70 
percent of the vegetation. Warm-season grasses, such 
as big bluestem, blue grama, prairie sandreed, sideoats 
grama, little bluestem, and sedges, make up about 15 
percent. The remaining vegetation consists of heath 
aster, yarrow, scurfpea, sagewort, rose, western 
snowberry, leadplant, buffaloberry, and chokecherry. 
Cottonwood and green ash grow along some streams 
and abandoned oxbows. 

The major management concern on this site is 
maintaining the extent of the most productive grasses. 
After continued overgrazing, the extent of bluestem and 
green needlegrass decreases and the extent of prairie 
sandreed, western wheatgrass, needleandthread, and 
sideoats grama increases. If overgrazing continues, 
these grasses thin out and are replaced by blue grama 
and Kentucky bluegrass. The result is low forage 
production. The extent of the most productive grasses 
can be maintained by proper stocking rates and a 
rotation grazing or deferred grazing program that 
provides periodic rest periods during the key growing 
seasons of these plants. 


Mountain Prairle range site. The potential native 
vegetation on this site is mixed prairie grasses. Warm- 
season grasses make up about 60 percent of the 
vegetation. The major warm-season species are little 
bluestem, sideoats grama, big bluestem, and prairie 
dropseed. Cool-season grasses, such as western 
wheatgrass, needleandthread, and junegrass, make up 
about 25 percent. Other plants, such as sedges, forbs, 
and leadplant, make up the remainder. 

The major management concern on this site is 
maintaining the extent of little bluestem, big bluestem, 
and leadplant. After continued overgrazing, these 
species decrease in extent and Kentucky bluegrass, 
blue grama, sedges, and forbs increase. The extent of 
the most productive grasses can be maintained by 
proper stocking rates and a rotation grazing or deferred 
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grazing program that provides periodic rest periods 
during the key growing seasons of these plants. 


Overflow range site. The potential native vegetation 
on this site is mixed prairie grasses. Big bluestem, a tall 
warm-season grass, makes up about 25 percent of the 
vegetation. Other warm-season grasses, such as 
switchgrass, indiangrass, and little bluestem, make up 
about 20 percent. Cool-season grasses, such as green 
needlegrass and western wheatgrass, make up about 
35 percent. Part of the remaining vegetation consists of 
forbs, leadplant, snowberry, wild rose, and sedges. 
Ponderosa pine, green ash, cottonwood, ironwood, bur 
oak, quaking aspen, and paper birch grow in some 
areas. 

The major management concern on this site is 
maintaining the extent of the most productive grasses. 
After continuous overgrazing, big bluestem, 
Switchgrass. green needlegrass, indiangrass, and little 
bluestem rapidly thin out and the extent of western 
wheatgrass and Kentucky bluegrass increases. If 
overgrazing continues, Kentucky bluegrass, a short, 
cool-season grass, increases in extent and becomes 
dominant. The result is low forage production. The 
extent of the most productive grasses can be 
maintained by proper stocking rates and a rotation 
grazing or deferred grazing program that provides 
periodic rest periods during the key growing seasons of 
these plants. 


Saline Lowland range site. The potential native 
vegetation on this site is salt-tolerant grasses. Western 
wheatgrass and alkali sacaton make up about 75 
percent of the vegetation. Prairie cordgrass, inland 
saltgrass, blue grama, and Nuttall alkaligrass make up 
about 20 percent. Sedges and forbs make up the 
remainder. In some areas where the soil has a 
Seasonal high water table, prairie cordgrass makes up 
as much as 60 percent of the vegetation. 

The major management concern on this site is 
maintaining the extent of the most productive grasses. 
After continued overgrazing, western wheatgrass, 
prairie cordgrass, and alkali sacaton decrease in extent 
and inland saltgrass becomes the principal grass on the 
Site. The extent of the most productive grasses can be 
maintained by proper stocking rates and a rotation 
grazing or deferred grazing program that provides 
periodic rest periods during the key growing seasons of 
these plants. 


Sandy range site. The potential native vegetation on 
this site is mixed prairie grasses, chiefly mid and tall 


grasses. Warm-season grasses, such as big bluestem, 
sand bluestem, little bluestem, and prairie sandreed, 
make up about 65 percent of the vegetation. Cool- 
season grasses, such as needleandthread and western 
wheatgrass, make up about 20 percent. Blue grama 
and sedges make up about 10 percent. Forbs, such as 
scurfpea and sagewort, make up the remainder. Bur 
oak, cottonwood, and green ash grow along some 
stream channels. 

The major management concern on this site is 
maintaining the extent of the most productive grasses. 
After continuous overgrazing, bluestems decrease in 
extent and prairie sandreed and needleandthread 
increase. If overgrazing continues, these grasses thin 
out and are replaced by sand dropseed, blue grama, 
threadleaf sedge, sagewort, and Kentucky bluegrass. 
The result is low forage production. The extent of the 
most productive grasses сап be maintained by proper 
stocking rates and a rotation grazing or deferred 
grazing program that provides periodic rest periods 
during the key growing seasons of these plants. 


Savannah range site. The potential native vegetation 
on this site is a sparse overstory of ponderosa pine and 
an understory of mixed prairie grasses. Warm-season 
grasses, such as little bluestem, sideoats grama, big 
bluestem, and hairy or blue grama, make up about 75 
percent of the understory vegetation. Forbs, sedges, 
and leadplant make up the remainder. 

The major management concern on this site is 
maintaining the extent of little bluestem, big bluestem, 
and leadplant. After continued overgrazing, these 
species decrease in extent and sedges, yucca, and 
pricklypear cactus increase. The extent of the most 
productive grasses can be maintained by proper 
stocking rates and a rotation grazing or deferred 
grazing program that provides periodic rest periods 
during the key growing seasons of these plants. 


Shallow range site. The potential native vegetation 
on this site is mixed prairie grasses. Warm-season 
grasses, such as little bluestem, sideoats grama, and 
big bluestem, make up about 60 percent of the 
vegetation. Cool-season grasses, such as western 
wheatgrass and needleandthread, make up about 15 
percent. Sedges, forbs, and shrubs make up the 
remainder. 

The major management concern on this site is 
maintaining the extent of the most productive grasses. 
After continued overgrazing little bluestem and big 
bluestem decrease in extent and needleandthread and 
sideoats grama increase. If overgrazing continues, 
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sideoats grama and needleandthread are replaced by a 
sparse cover of sedges, blue grama, and weeds. The 
result is low forage production. The extent of the most 
productive grasses can be maintained by proper 
stocking rates and a rotation grazing or deferred 
grazing program that provides periodic rest periods 
during the key growing seasons of these plants. 


Shallow Clay range site. The potential native 
vegetation on this site is mixed prairie grasses. Western 
wheatgrass and green needlegrass make up about 40 
percent of the vegetation. Warm-season grasses, such 
as little bluestem, sideoats grama, and blue grama, 
make up about 40 percent. Forbs, such as scurfpea, 
sagewort, blacksamson, and sedges, make up about 10 
percent. Shrubs, particularly big sagebrush, make up 
the remainder. Some areas have a sparse overstory of 
ponderosa pine. 

The major management concern on this site is 
maintaining the extent of the most productive grasses. | 
the range is overgrazed, green needlegrass, western 
wheatgrass, and sideoats grama decrease in extent and 
blue grama and unpalatable forbs increase. The extent 
of the most productive grasses can be maintained by 
proper stocking rates and a rotation grazing or deferred 
grazing program that provides periodic rest periods 
during the key growing seasons of these plants. 


Silty range site. Cool-season grasses make up 
about 65 percent of the potential vegetation on this site. 
Green needlegrass and western wheatgrass are the 
dominant cool-season grasses. Others include 
needleandthread and porcupinegrass. Warm-season 
grasses, such as little and big bluestem, sideoats 
grama, and blue grama, make up about 25 percent of 
the vegetation. Shrubs and forbs, such as sagewort, 
heath aster, yarrow, false-boneset, leadplant, rose, 
goldenrod, and western snowberry, make up the 
remainder. 

The major management concern on this site is 
maintaining the extent of the most productive grasses. 
After continued grazing, bluestems, western 
wheatgrass, green needlegrass, porcupinegrass, and 
needleandthread are replaced by blue grama, Kentucky 
bluegrass, and threadleaf sedge. The result is low 
forage production. The extent of the most productive 
grasses can be maintained by proper stocking rates and 
a rotation grazing or deferred grazing program that 
provides periodic rest periods during the key growing 
seasons of these plants. 


Stony Hills range site. The potential native 
vegetation on this site is a mixture of mid and tall, 
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warm-season grasses. Big bluestem and little bluestem 
make up about 55 percent of the vegetation. Sideoats 
grama and prairie dropseed are less extensive. Cool- 
season grasses, such as green needlegrass, western 
wheatgrass, and sedges, grow in most areas. They 
make up about 25 percent of the vegetation. 
Bluegrasses, blue grama, and junegrass are included in 
the understory. Forbs and shrubs make up the 
remainder of the vegetation. Typical forbs are sagewort, 
scurfpea, dotted gayfeather, and prairie-clover. Shrubs, 
such as leadplant, wild rose, and western snowberry, 
are less extensive than forbs. 

The major management concern on this site is 
maintaining the extent of the most productive grasses. 
After continued overgrazing, big bluestem and little 
bluestem decrease in extent and western wheatgrass, 
blue grama, and bluegrasses increase. The result is low 
forage production. If overgrazing continues, western 
wheatgrass decreases in extent and sedges and 
undesirable forbs and weedy grasses increase. The 
extent of the most productive grasses can be 
maintained by proper stocking rates and a rotation 
grazing or deferred grazing program that provides 
periodic rest periods during the key growing seasons of 
these plants. 


Subirrigated range site. The potential native 
vegetation on this site is a stand of tall grasses. 
Northern or bluejoint reedgrass and prairie cordgrass 
have the potential to dominate the site. They can 
produce more forage than any other species. Big 
bluestem, a warm-season grass, makes up less than 10 
percent of the vegetation. Bluegrasses and 
needlegrasses make up about 10 percent, and sedges 
and forbs make up about 10 percent. The remaining 
vegetation consists of Black Hills spruce, willows, 
quaking aspen, and paper birch. 

The major management concern on this site is 
maintaining the extent of the most productive grasses. 
After continued overgrazing, reedgrasses, prairie 
cordgrass, and big bluestem thin out and the low- 
growing bluegrasses and sedges dominate the site. The 
extent of the most productive grasses can be 
maintained by proper stocking rates and a rotation 
grazing or deferred grazing program that provides 
periodic rest periods during the key growing seasons of 
these plants. 


Thin Claypan range site. The potential native 
vegetation on this site is a mixture of mid and short 
grasses. Short, warm-season grasses dominate the 
site. Blue grama makes up about 40 percent of the 
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vegetation, and buffalograss makes up about 15 
percent. Needleandthread and mid, cool-season 
grasses, such as western wheatgrass, make up about 
30 percent. Pricklypear, sagebrush, and forbs, such as 
sagewort and broom snakeweed, make up the 
remainder. 

The major management concern on this site is 
maintaining the extent of western wheatgrass and 
needleandthread. After continued overgrazing, these 
grasses thin out and are replaced by blue grama, 
buffalograss, pricklypear, and inland saltgrass. If 
overgrazing continues, much of the surface is bare, 
especially during dry periods. Weeds increase in extent 
during wet periods. The extent of the most productive 
grasses can be maintained by proper stocking rates and 
a rotation grazing or deferred grazing program that 
provides periodic rest periods during the key growing 
Seasons of these plants. Restricted grazing during wet 
periods helps to prevent surface compaction and the 
deterioration of tilth. 


Thin Upland range site. The potential native 
vegetation on this site is mixed prairie grasses. Warm- 
season grasses, such as little bluestem and sideoats 
grama. make up about 50 percent of the vegetation. 
Cool-season grasses, such as western wheatgrass, 
green neediegrass, and needleandthread, make up 
about 30 percent. Threadleaf sedge and blue grama, 
the major understory plants, make up about 15 percent. 
Woody plants and forbs, such as sagewort, make up 
the remainder. 

The major management concern on this site is 
maintaining the extent of the most productive grasses. 
After continued overgrazing, little bluestem, sideoats 
grama. green needlegrass, and western wheatgrass 
decrease in extent. If overgrazing continues, sedges 
and blue grama dominate the site. The result is low 
forage production. The extent of the most productive 
grasses can be maintained by proper stocking rates and 
a rotation grazing or deferred grazing program that 
provides periodic rest periods during the key growing 
seasons of these plants. 


Woodland Management and Productivity 


Sheridan Dronen, forester. Soil Conservation Service. prepared 
this section. 

Ponderosa pine is the main tree species of 
commercial value in the Black Hills. Other tree species 
common to the area are American elm, Black Hills 
spruce, bur cak, eastern hophornbeam, paper birch, 
quaking aspen, and Rocky Mountain juniper. Of the 
soils in the survey area, Stovho and Lail soils have the 


highest potential for timber production. Virkula, Citadel, 
and Buska soils have the next highest potential, and 
Paunsaugunt and Hopdraw soils have the lowest 
potential. 

Table 7 can be used by woodland owners or forest 
managers in planning the use of soils for wood crops. 
Only those soils suitable for wood crops are listed. The 
table lists the ordination symbol for each suitable soil. 
Soils assigned the same ordination symbol require the 
same general management and have about the same 
potential productivity. 

The first part of the ordination symbol, a number, 
indicates the potential productivity of the soils in terms 
of cubic meters of wood per hectare per year for an 
indicator tree species. It is based on the site index of 
the species listed first in the common trees column. A 
mean annual increment of 1 cubic meter per hectare 
equals 14.3 cubic feet per acre. The second part of the 
symbol, a letter, indicates the major kind of soil 
limitation. The letter А indicates steep slopes; X, 
Stoniness or rockiness; W, excessive water in or on the 
soil; T, toxic substances in the soil; D, restricted rooting 
depth; C, clay in the upper part of the soil; S, sandy 
texture; and F, high content of coarse fragments in the 
soil. The letter A indicates that limitations or restrictions 
are insignificant. If a soil has more than one limitation, 
the priority is as follows: R, X, W, T, D, C, S, and F. 

in table 7, slight, moderate, and severe indicate the 
degree of the major soil limitations to be considered in 
management. 

Ratings of the erosion hazard indicate the risk of soil 
loss in well managed woodland. The risk is s/ight if the 
expected soil loss is small, moderate if measures are 
needed to control erosion during logging and road 
construction, and severe if intensive management or 
special equipment and methods are needed to prevent 
excessive soil loss. 

Ratings of equipment limitation reflect the 
characteristics and conditions of the soil that restrict use 
of the equipment generally needed in woodland 
management or harvesting. A rating of slight indicates 
that use of equipment is not limited to a particular kind 
of equipment or time of year; moderate indicates a short 
seasonal limitation or a need for some modification in 
management or in equipment; and severe indicates a 
seasonal limitation, a need for special equipment or 
management, or a hazard in the use of equipment. 

Seedling mortality ratings indicate the degree to 
which the soil affects the mortality of tree seedlings. 
Plant competition is not considered in the ratings. The 
ratings apply to seedlings from good stock that are 
properly planted during a period of sufficient rainfall. A 
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rating of slight indicates that the expected mortality is 
less than 25 percent; moderate, 25 to 50 percent; and 
severe, more than 50 percent. 

Ratings of windthrow hazard are based on soil 
characteristics that affect the development of tree roots 
and the ability of the soil to hold trees firmly. A rating of 
slight indicates that no trees are normally blown down 
by strong winds; moderate, that an occasional tree will 
be blown down during periods of excessive soil wetness 
and strong winds; and severe, that many trees are 
blown down during these periods. 

Ratings of plant competition indicate the degree to 
which undesirable plants are expected to invade where 
there are openings in the tree canopy. The invading 
plants compete with native plants or planted seedlings. 
A rating of slight indicates little or no competition from 
other plants; moderate indicates that plant competition 
is expected to hinder the development of a fully stocked 
stand of desirable trees; and severe indicates that plant 
competition is expected to prevent the establishment of 
a desirable stand unless the site is intensively prepared, 
weeded. or otherwise managed to control undesirable 
plants. 

The potential productivity of merchantable or common 
trees on a soil is expressed as a site index and as a 
volume number. The site index is the average height, in 
feet. that dominant and codominant trees of a given 
species attain in a specified number of years. The site 
index applies to fully stocked, even-aged, unmanaged 
stands. Commonly grown trees are those that woodland 
managers generally favor in intermediate or 
improvement cuttings. They are selected on the basis of 
growth rate. quality, value, and marketability. 

Volume is the number of cubic feet of wood produced 
per acre per year for the indicator tree species. This 
number indicates the amount of fiber produced in a fuily 
stocked. even-aged. unmanaged stand. Ponderosa pine 
is the indicator species for all map units. 

The interpretations in table 7 are based on plot and 
field data collected by the Soil Conservation Service 
and the Forest Service. The site index curves used 
were developed by E.M. Hornibrook for the Black Hills 
of South Dakota and Wyoming. The reference age is 
100 years. 


Woodland Understory Vegetation 


Understory vegetation consists of grasses, sedges, 
forbs. shrubs, and other plants. Most of the woodland, if 
well managed, can produce enough understory 
vegetation to support grazing of livestock or wildlife, or 
both, without damage to the trees. 
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The quantity and quality of understory vegetation 
vary with the kind of soil, the age and kind of trees in 
the canopy, the density of the canopy, and the depth 
and condition of the litter. The density of the canopy 
determines the amount of light that understory plants 
receive. Forage production for livestock and big game 
animals increases after the timber canopy is opened by 
fire or timber management. 

Soils that produce approximately the same kinds, 
amounts, and proportions of understory vegetation 
make up a grazable woodland group. The relationship 
between the soils and the vegetation and canopy cover 
was ascertained during this survey (4). Thus, grazable 
woodland groups generally can be determined directly 
from the soil map. In this survey area, the wooded soils 
were grouped into six grazable woodland groups. The 
soil and environmental properties considered in the 
groupings were soil texture, rock fragments, 
precipitation, elevation, depth to bedrock, and slope 
aspect. 

The six grazable woodland groups are briefly 
described in the following paragraphs. 

High Woodland.—This grazable woodland group 
consists of deep and moderately deep, well drained 
soils formed in material weathered from sedimentary 
rock. All of these soils are on the higher parts of the 
Limestone Plateau, at elevations of 6,200 feet or more. 
This group includes the Lail, Stovho, and Trebor soils. 

Silty Foot Slopes.—This grazable woodland group 
consists of deep, well drained soils formed in material 
weathered from sedimentary or metamorphic rock. 
These soils have less than 35 percent rock fragments in 
the root zone. They are in coves and swales at 
elevations ranging from 3,400 to 6,200 feet. This group 
includes the Citadel, Lakoa, and Virkula soils. 

Rocky Side Slopes.—This grazable woodland group 
consists of deep, well drained soils formed in material 
weathered from sedimentary, metamorphic, or igneous 
rock. These soils have more than 35 percent rock 
fragments in the root zone. They are on mountain side 
slopes, ridges, and peaks at elevations ranging from 
4,000 to 6.200 feet. This group includes the Buska, 
Mocmont, and Pactola soils and the forested Hilger 
Soils. 

Shallow Ridge.—This grazable woodland group 
consists of shallow, well drained and excessively 
drained soils formed in material weathered from 
sandstone and limestone. These soils are on ridges and 
mountain side slopes at elevations ranging from 3,200 
to 6,200 feet. Bedrock is at a depth of 10 to 20 inches. 
This group includes the forested Butche and 
Paunsaugunt soils. 
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Соо! Slopes.—This grazable woodland group 
consists of deep, well drained soils formed in material 
weathered from limestone and sandstone. These soils 
have more than 35 percent rock fragments in the root 
zone. They are on narrow ridgetops and mountain side 
slopes that generally have a north aspect. Elevations 
range from 3,200 to 6,000 feet. This group includes the 
Rockoa and Vanocker soils. 

Warm Slopes.—This grazable woodland group 
consists of deep, well drained soils formed in material 
weathered from limestone and sandstone. These soils 
have more than 35 percent rock fragments in the root 
zone. They are on mountain side slopes that generally 
have a south aspect. Elevations range from 3,400 to 
6.200 feet. This group includes the Hopdraw and 
Sawdust soils. 

Table 8 shows, for each soil that is suitable for 
woodland and has a slope of less than 40 percent, the 
potential for producing understory vegetation. The total 
production of understory vegetation includes the 
herbaceous plants and the leaves, twigs, and fruit of 
woody plants up to a height of 41/2 feet. It is expressed 
in pounds per acre of air-dry vegetation in favorable, 
normal, and unfavorable years. In a favorable year, soil 
moisture is above average during the optimum part of 
the growing season; in a normal year, soil moisture is 
average: and in an unfavorable year, it is below 
average. 

Table 8 also lists the common names of the 
characteristic vegetation on each soil and the 
percentage composition, by air-dry weight, of each kind 
of plant. The table shows the kind and percentage of 
understory plants expected under given canopy 
densities. 


Windbreaks and Environmental Plantings 


Windbreaks are not grown extensively in the Black 
Hills because native trees and shrubs are common. 
Environmental plantings are used to help beautify and 
screen houses and other buildings and to abate noise. 
The selection of hardy nursery stock, planted properly 
and maintained in good condition, can ensure a high 
degree of plant survival. 

Table 9 shows the height that locally grown trees and 
shrubs are expected to reach in 20 years on various 
soils. The estimates in table 9 are based on 
measurements and observation of established plantings 
that have been given adequate care. They can be used 
as a guide in planning windbreaks and screens. 

At the end of many descriptions under the heading 

Detailed Soil Map Units,” the soil has been assigned 


to a windbreak suitability group. These groups are 
based primarily on the suitability of the soil for locally 
adapted species, as is indicated by their growth and 
vigor. Detailed interpretations for each windbreak 
suitability group in the survey area are provided in the 
Technical Guide, which is available in the local office of 
the Soil Conservation Service. 

Additional information on planning windbreaks and 
screens and planting and caring for trees and shrubs 
can be obtained from local offices of the Soil 
Conservation Service or the Cooperative Extension 
Service or from a commercial nursery. 


Recreation 


The soils of the survey area are rated in table 10 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. 
Not considered in the ratings, but important in 
evaluating a site, are the location and accessibility of 
the area, the size and shape of the area and its scenic 
quality, vegetation, access to water, potential water 
impoundment sites, and access to public sewer lines. 
The capacity of the soil to absorb septic tank effluent 
and the ability of the soil to support vegetation also are 
important. Soils subject to flooding are limited for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. In planning 
recreation facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is 
essential. 

In table 10, the degree of soil limitation is expressed 
as slight, moderate, or severe. Slight means that soil 
properties are generally favorable and that limitations 
are minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 10 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in table 
13 and interpretations for dwellings without basements 
and for hard-surfaced roads and streets in table 12. 

Camp areas require site preparation, such as shaping 
and leveling the tent and parking areas, stabilizing 
roads and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
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heavy foot traffic and some vehicular traffic. The best 
soils have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few 
or no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
and stones or boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after 
rains, and is not dusty when dry. If grading is needed, 
the depth of the soil over bedrock or a hardpan should 
be considered. 

Paths and trails for hiking and horseback riding 
should require little or no cutting and filling (fig. 9). The 
best soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once a year during the period of use. They have 
moderate slopes and few or no stones or boulders on 
the surface. 


Wildlife Habitat 


Connie М. Мсипа. biologist, Soil Conservation Service, prepared 
this section. 


Wildlife and fishery resources are abundant in this 
survey area. The primary wildlife habitats are forest 
land and rangeland interspersed with small areas of 
cropland, pasture and hayland, and some wetland. 
Forestry, mining, tourism, and grazing are the major 
land uses in this survey area, which is primarily national 
forest and other public land. All of these activities 
significantly affect the availability and quality of wildlife 
habitat. Multipurpose management plans developed for 
the national forest have the most significant influence 
on the habitat. 

The wildlife species in the survey area include white- 
tailed deer, mule deer, turkeys, ruffed grouse, elk, red 
squirrels, flying squirrels, and numerous woodland and 
grassland birds. Antelope, prairie dogs, and sharp-tailed 
grouse are common in the areas of rangeland. The 
common predators include raccoons, skunks, coyotes, 
red and gray fox, bobcats, golden eagles, and red-tailed 
hawks. 
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Fish are abundant in the streams and reservoirs of 
the Black Hills. Trout are regularly stocked in many 
streams and lakes for public fishing. The areas of 
wetland habitat are primarily along or near streams and 
reservoirs. These areas are inhabited by some 
waterfowl species, beaver, muskrats, and mink. 

The survey area is suited primarily to native forest 
land and rangeland habitats, which vary somewhat in 
different topographic regions. Soil associations 
represent distinct topographical or geological units that 
have unique sets of soil capability and management 
factors. These associations therefore provide some 
indication of the actual and potential distribution and 
density of wildlife and their habitat. The associations in 
the survey area are described under the heading 
“General Soil Map Units.” 

White-tailed deer and mule deer are throughout the 
survey area. White-tailed deer are abundant throughout 
the entire area, and mule deer are most abundant in the 
Canyon-Rockoa-Rock outcrop, Nevee-Gypnevee- 
Rekop, Vanocker-Sawdust-Paunsaugunt, and Grummit- 
Arvada associations. During the summer deer 
concentrate in areas that provide abundant 
undergrowth, especially forbs. In the winter they 
concentrate at the lower elevations, in areas with high 
vegetative diversity, good browse conditions, and little 
snow cover. These conditions are characteristic of the 
Vanocker-Sawdust-Paunsaugunt association. 

Turkeys are in all parts of the survey area, except for 
the Grummit-Arvada association. The highest 
populations are in areas of the Pactola-Rock outcrop- 
Virkula and Buska-Mocmont-Rock outcrop associations. 
Elk are in nearly all parts of the survey area but are 
abundant only in and near Custer State Park. Areas 
essential to elk are those that provide a good 
combination of rangeland and woody habitats. 

Red squirrels and northern flying squirrels inhabit 
woody habitats in all of the associations. Only the 
Grummit-Arvada association does not have a significant 
squirrel population. Antelope and sharp-tailed grouse 
are in areas of the associations that are predominantly 
rangeland or have a high percentage of rangeland 
habitat. Both species are in areas of the Nevee- 
Gypnevee-Rekop and Grummit-Arvada associations. 
Also, antelope inhabit areas of the Vanocker-Sawdust- 
Paunsaugunt association, and sharp-tailed grouse 
inhabit areas of the Heely-Cordeston association. 

Sage grouse inhabit only the Grummit-Arvada 
association, in the extreme southwestern part of the 
survey area. This association consists of open range 
with areas of sagebrush and similar brushy habitat. 

Soils affect the kind and amount of vegetation that is 
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Figure 9.—An area of Rock outcrop-Mocmont complex, 40 to 80 percent slopes. This is a popular hiking area. 


available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat 
can be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or 
by promoting the natural establishment of desirable 
plants. 

In table 11, the soils in the survey area are rated 
according to their potential for providing specific 
elements of wildlife habitat. This information can be 


used in planning parks, wildlife refuges, nature study 
areas, and other developments for wildlife; in selecting 
soils that are suitable for establishing, improving, or 
maintaining the habitat elements; and in determining the 
intensity of managment needed for each habitat 
element. 

The potential of the soil is rated good, fair, poor, or 
very poor. А rating of good indicates that the element is 
easily established, improved, or maintained. Few or no 
limitations affect management, and satisfactory results 
can be expected. À rating of fair indicates that the 
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element can be established, improved, ог maintained in 
most places. Moderately intensive management is 
required for satisfactory results. A rating of poor 
indicates that limitations are severe for the designated 
element. The element can be established, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor indicates 
that restrictions for the element are very severe and 
that unsatisfactory results can be expected. 
Establishing, improving, or maintaining the element is 
impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture also are considerations. Examples of grain 
and seed crops are corn, sorghum, wheat, oats, and 
barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood 
hazard, and slope. Soil temperature and soil moisture 
also are considerations. Examples of grasses and 
legumes are intermediate wheatgrass, pubescent 
wheatgrass. and alfalfa. 

Native herbaceous plants are naturally established 
grasses and forbs, including weeds. Soil properties and 
features that affect the growth of these plants are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, and flood 
hazard. Soil temperature and soil moisture also are 
considerations. Examples of these plants are bluestem, 
goldenrod. beggarweed, western wheatgrass, and 
агата. 

Native deciduous trees and woody understory 
produce nuts or other fruit, buds, twigs, bark, and 
foliage. Soil properties and features that affect the 
growth of hardwoods and shrubs are depth of the root 
zone, available water capacity, and wetness. Examples 
are oak, aspen, hophornbeam, cottonwood, ash, willow, 
plum, and chokecherry. 

Native coniferous trees furnish browse and seeds. 
Soil properties and features that affect the growth of 
coniferous trees, shrubs, and ground cover are depth of 
the root zone, available water capacity, and wetness. 
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Examples of coniferous trees are pine, spruce, cedar, 
and juniper. 

Native shrubs are bushy woody plants that produce 
fruit, buds, twigs, bark, and foliage. Soil properties and 
features that affect the growth of shrubs are depth of 
the root zone, available water capacity, salinity, and soil 
moisture. Examples of shrubs are skunkbush sumac, 
mountainmahogany, bearberry, snowberry, and big 
sagebrush. 

Wetland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
properties and features that affect wetland plants are 
texture of the surface layer, wetness, reaction, salinity, 
slope, and surface stoniness. Examples of wetland 
plants are smartweed, saltgrass, cordgrass, rushes, 
sedges, and reeds. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control 
structures. Soil properties and features that affect 
shallow water areas are depth to bedrock, wetness, 
surface stoniness, slope, and permeability. Examples of 
shallow water areas are marshes, waterfowl feeding 
areas, and ponds. 

Planted trees and shrubs include species that require 
cultivation before and during establishment. They 
eventually provide fruit, buds, twigs, bark, and foliage. 
Soil properties that affect the growth of trees and 
shrubs are depth of the root zone, available water 
capacity, salinity, and soil moisture. Examples of these 
plants are green ash, Russian-olive, plum, chokecherry, 
Rocky Mountain juniper, and eastern redcedar. 

Information concerning the elements needed to 
maintain and manage the habitat for specific wildlife 
species can be obtained from the local office of the Soil 
Conservation Service or from the South Dakota 
Department of Game, Fish and Parks. 


Engineering 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building site development, 
Sanitary facilities, Construction materials, and Water 
management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the "Soil Properties" section. 

Information in this section is intended for land use 
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planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of те map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
nat considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 

бой properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 or 6 feet of the 
surface. soil wetness, depth to a seasonal high water 
table, slope, likelinood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, the 
shrink-swell potential, available water capacity, and 
other behavioral characteristics affecting engineering 
uses. 

This information can be used to (1) evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and underground 
cables: (4) evaluate alternative sites for sanitary 
landfills, septic tank absorption fields, and sewage 
lagoons: (5) plan detailed onsite investigations of soils 
and geology; (6) locate potential sources of gravel, 
sand, earthfill, and topsoil; (7) plan drainage systems, 
irrigation systems, ponds, terraces, and other structures 
for soil and water conservation; and (8) predict 
performance of proposed small structures and 
pavements by comparing the performance of existing 
similar structures on the same or similar soils. 

The information in the tables, along with the soil 
maps, the soil descriptions, and other data provided in 
this survey, can be used to make additional 
interpretations. 

Some of the terms used in this soil survey have a 


special meaning in soil science and are defined in the 
Glossary. 


Building Site Development 


Table 12 shows the degree and kind of soil 
limitations that affect shallow excavations, dwellings 
with and without basements, small commercial 
buildings, and hard-surfaced roads and streets. The 
limitations are considered slight if soil properties and 
site features are generally favorable for the indicated 
use and limitations are minor and easily overcome; 
moderate if soil properties or site features are not 
favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or 50 difficult to 
overcome that special design, significant increases in 
construction costs, and possibly increased maintenance 
are required. Special feasibility studies may be required 
where the soil limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soi! properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock or a very firm dense layer, stone content, soil 
texture, and slope. The time of the year that 
excavations can be made is affected by the depth to a 
seasonal high water table and the susceptibility of the 
soil to flooding. The resistance of the excavation walls 
or banks to sloughing or caving is affected by soil 
texture and the depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are 
made for small commercial buildings, for dwellings with 
basements, and for dwellings without basements. The 
ratings are based on soil properties, site features, and 
Observed performance of the soils. A high water table, 
flooding, and the shrink-swell potential can cause the 
movement of footings. A high water table, depth to 
bedrock, large stones, slope, and flooding affect the 
ease of excavation and construction. Landscaping and 
grading that require cuts and fills of more than 5 or 6 
feet are not considered. 

Hard-surfaced roads and streets have an all-weather 
surface and carry automobile and light truck traffic all 
year. They have a subgrade of cut or fill soil material, a 
base of gravel, crushed rock, or stabilized soil material, 
and a flexible or rigid surface. Cuts and fills are 
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generally limited to less than 6 feet. The ratings аге 
based on soil properties, site features, and observed 
performance of the soils. The depth to bedrock, a high 
water table, flooding, large stones, and slope affect the 
ease of excavating and grading. Soil strength (as 
inferred from the engineering classification of the soil), 
the shrink-swell potential, frost action potential, and 
depth to a high water table affect the traffic-supporting 
capacity. 


Sanitary Facilities 


Table 13 shows the degree and kind of soil 
limitations that affect septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The limitations 
are considered slight if soil properties and site features 
are generally favorable for the indicated use and 
limitations are minor and easily overcome; moderate if 
soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are 
required. 

Table 13 also shows the suitability of the soils for 
use as daily cover for landfills. A rating of good 
indicates that soil properties and site features are 
favorable for the use and good performance and low 
maintenance can be expected; fair indicates that soil 
properties and site features are moderately favorable 
for the use and one or more soil properties or site 
features make the soil less desirable than the soils 
rated good; and poor indicates that one or more soil 
properties or site features are unfavorable for the use 
and overcoming the unfavorable properties requires 
special design, extra maintenance, or costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock, and 
flooding affect absorption of the effluent. Large stones 
and bedrock interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields. including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
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slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material 
beneath the absorption field to filter the effluent 
effectively. Many local ordinances require that this 
material be of a certain thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the 
solid and liquid wastes. Lagoons should have a nearly 
level floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 13 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. 
The ratings are based on soil properties, site features, 
and observed performance of the soils. Considered in 
the ratings are slope, permeability, a high water table, 
depth to bedrock, flooding, and large stones. 

Excessive seepage resulting from rapid permeability 
in the soil or a water table that is high enough to raise 
the level of sewage in the lagoon causes a lagoon to 
function unsatisfactorily. Pollution results if seepage is 
excessive or if floodwater overtops the lagoon. A high 
content of organic matter is detrimental to proper 
functioning of the lagoon because it inhibits aerobic 
activity. Slope and bedrock can cause construction 
problems, and large stones can hinder compaction of 
the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste 
is placed in a trench. It is spread, compacted, and 
covered daily with a thin layer of soil excavated at the 
site. In an area landfill, the waste is placed in 
successive layers on the surface of the soil. The waste 
is spread, compacted, and covered daily with a thin 
layer of soil from a source away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 13 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock, a high water table, 
slope, and flooding affect both types of landfill. Texture, 
stones and boulders, soil reaction, and content of salts 
and sodium affect trench type landfills. Unless 
otherwise stated, the ratings apply only to that part of 
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the soil within a depth of about 6 feet. For deeper 
trenches, a limitation rated slight or moderate may not 
be valid. Onsite investigation is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and аге 
difficult to spread; sandy soils are subject to wind 
erosion. 

After soil material has been removed, the soil 
material remaining in the borrow area must be thick 
enough over bedrock or the water table to permit 
revegetation. The soil material used as final cover for a 
landfill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the 
surface layer should be stockpiled for use as the final 
cover. 


Construction Materials 


Table 14 gives information about the soils as a 
source of roadfill, sand, gravel, and topsoil. The soils 
are rated good, fair, or poor as a source of roadfill and 
topsoil. They are rated as a probable or improbable 
source of sand and gravel. The ratings are based on 
soil properties and site features that affect the removal 
of the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table. the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help determine the suitability 
of each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not 
considered in the ratings. 

The ratings are based on soil properties, site 
features, and observed performance of the soils. The 


thickness of suitable material is a major consideration. 
The ease of excavation is affected by large stones, a 
high water table, and slope. How well the soil performs 
in place after it has been compacted and drained is 
determined by its strength (as inferred from the 
engineering classification of the soil) and the shrink- 
swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, a low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have a moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. These soils may 
have layers of suitable material, but the material is less 
than 3 feet thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand 
and gravel are used in many kinds of construction. 
Specifications for each use vary widely. In table 14, 
only the probability of finding material in suitable 
quantity is evaluated. The suitability of the material for 
Specific purposes is not evaluated, nor are factors that 
affect excavation of the material. 

The properties used to evaluate the soil as a source 
of sand or gravel are gradation of grain sizes (as 
indicated by the engineering classification of the soil), 
the thickness of suitable material, and the content of 
rock fragments. Kinds of rock, acidity, and stratification 
are given in the soil series descriptions. Gradation of 
grain sizes is given in the table on engineering index 
properties. 

A Soil rated as a probable source has a layer of 
clean sand or gravel or a layer of sand or gravel that is 
as much a$ 12 percent silty fines. This material must be 
at least 3 feet thick and less than 50 percent, by weight, 
large stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as 
shale and siltstone, are not considered to be sand and 
gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 
inches of a soil is evaluated for use as topsoil. Also 
evaluated is the reclamation potential of the borrow 
area. 

Plant growth is affected by toxic material and by such 
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properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a 
depth of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of 
less than 8 percent. They are low in content of soluble 
salts, are naturally fertile or respond well to fertilizer, 
and are not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have 
a relatively high content of clay, soils that have only 20 
to 40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, 
or soils that have slopes of 8 to 15 percent. The soils 
are not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large 
amount of gravel, stones, or soluble salts, have slopes 
of more than 15 percent, or have a seasonal water 
table at or near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. 
Organic matter greatly increases the absorption and 
retention of moisture and nutrients for plant growth. 


Water Management 


Table 15 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas and for embankments, dikes, and levees. The 
limitations are considered slight if soil properties and 
site features are generally favorable for the indicated 
use and limitations are minor and are easily overcome; 
moderate if soil properties or site features are not 
favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increase in 
construction costs, and possibly increased maintenance 
are required. 

Table 15 also gives for each soil the restrictive 
features that affect drainage, irrigation, terraces and 
diversions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability in the soi! 
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and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage 
capacity of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the 
soil material below the surface layer to a depth of about 
5 feet. It is assumed that soil layers will be uniformly 
mixed and compacted during construction. 

The ratings do not indicate the ability of the natural 
Soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
Seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features 
include less than 5 feet of suitable material and a high 
content of stones or boulders or of salts or sodium. A 
high water table affects the amount of usable material. 
It also affects trafficability. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
bedrock or to other layers that affect the rate of water 
movement; permeability; depth to a high water table or 
depth of standing water if the soil is subject to ponding; 
slope; susceptibility to flooding; and potential frost 
action. Excavating and grading and the stability of 
ditchbanks are affected by depth to bedrock, large 
stones, slope, and the hazard of cutbanks caving. The 
productivity of the soil after drainage is adversely 
affected by extreme acidity or by toxic substances in 
the root zone, such as salts, sodium, or sulfur. 
Availability of drainage outlets is not considered in the 
ratings. 

irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The 
design and management of an irrigation system are 
affected by depth to the water table, the need for 
drainage, flooding, available water capacity, intake rate, 
permeability, erosion hazard, and slope. The 
construction of a system is affected by large stones and 
depth to bedrock. The performance of a system is 
affected by the depth of the root zone, the amount of 
salts or sodium, and soil reaction. 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
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a slope to help control water erosion and conserve 
moisture by intercepting runoff. Slope, wetness, large 
stones, and depth to bedrock affect the construction of 
terraces and diversions. A restricted rooting depth, a 
severe hazard of wind or water erosion, an excessively 
coarse texture, and restricted permeability adversely 
affect maintenance. 

Grassed waterways are natural or constructed 


channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock affect the 
construction of grassed waterways. A hazard of wind 
erosion, low available water capacity, restricted rooting 
depth, toxic substances such as salts or sodium, and 
restricted permeability adversely affect the growth and 
maintenance of the grass after construction. 


Soil Properties 
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Data relating to soil properties are collected during 
the course of the soil survey. The data and the 
estimates of soil and water features, listed in tables, are 
explained on the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils 
and to delineate them on the soil maps. Samples are 
taken from some typical profiles and tested in the 
laboratory to determine grain-size distribution, plasticity, 
and compaction characteristics. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classification, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering Index Properties 


Table 16 gives estimates of the engineering 
classification and of the range of index properties for 
the major layers of each soil in the survey area. Most 
soils have layers of contrasting properties within the 
upper 5 or 6 feet. 

Depth to the upper and lower boundaries of each 
layer is indicated. The range in depth and information 
on other properties of each layer are given for each soil 
series under "Soil Series and Their Morphology." 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are 
defined according to percentages of sand, silt, and clay 
in the fraction of the soil that is less than 2 millimeters 
in diameter (fig. 10). "Loam," for example, is soil that is 


percent sand 
--------- 


Figure 10.—Percentages of sand, silt, and clay in the basic USDA 
soil textural classes. 


7 to 27 percent clay, 28 to 50 percent silt, and less than 
52 percent sand. If the content of particles coarser than 
sand is as much as about 15 percent, an appropriate 
modifier is added, for example, “gravelly.” Textural 
terms are defined in the Glossary. 

Classification of the soils is determined according to 
the Unified soil classification system (2) and the system 
adopted by the American Association of State Highway 
and Transportation Officials (1). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution 
of the fraction less than 3 inches in diameter and 
according to plasticity index, liquid limit, and organic 
matter content. Sandy and gravelly soils are identified 
as GW, GP, GM, GC, SW, SP, SM, and SC; silty and 
clayey soils as ML, CL, OL, MH, CH, and OH; and 
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highly organic soils as PT. Soils exhibiting engineering 
properties of two groups can have a dual classification, 
for example, CL-ML. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral 
soil that is less than 3 inches in diameter is classified in 
one of seven groups from A-1 through A-7 on the basis 


of grain-size distribution, liquid limit, and plasticity index. 


Soils in group A-1 are coarse grained and low in 
content of fines (silt and clay). At the other extreme, 
soils in group A-7 are fine grained. Highly organic soils 
are classified in group A-8 on the basis of visual 
inspection. 

If laboratory data are available, the A-1, A-2, and А-7 
groups are further classified as А-1-а, A-1-b, A-2-4, 
A-2-5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional 
refinement, the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates 
determined mainly by converting volume percentage in 
the field to weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area 
or from nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, 
and plasticity index are generally rounded to the 
nearest 5 percent. Thus, if the ranges of gradation and 
Atterberg limits extend a marginal amount (1 or 2 
percentage points) across classification boundaries, the 
classification in the marginal zone is omitted in the 
table. 


Physical and Chemical Properties 


Table 17 shows estimates of some characteristics 
and features that affect soil behavior. These estimates 
are given for the major layers of each soil in the survey 
area. The estimates are based on field observations 
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and on test data for these and similar soils. 

Clay as à soil separate consists of mineral soil 
particles that are less than 0.002 millimeter in diameter. 
In this table, the estimated content of clay in each major 
soil layer is given as a percentage, by weight, of the 
soil material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the scil to adsorb cations and to retain 
moisture. They influence shrink-swell potential, 
permeability, and plasticity, the ease of soil dispersion, 
and other soil properties. The amount and kind of clay 
in a soil also affect tillage and earthmoving operations. 

Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at 
field moisture capacity, that is, the moisture content at 
'^ bar moisture tension. Weight is determined after 
drying the soil at 105 degrees C. In this table, the 
estimated moist bulk density of each major soil horizon 
is expressed in grams per cubic centimeter of soil 
material that is less than 2 millimeters in diameter. Bulk 
density data are used to compute shrink-swell potential, 
available water capacity, total pore space, and other 
soil properties. The moist bulk density of a soil indicates 
the pore space available for water and roots. A bulk 
density of more than 1.6 can restrict water storage and 
root penetration. Moist bulk density is influenced by 
texture, kind of clay, content of organic matter, and soil 
structure. 

Permeability refers to the ability of a soil to-transmit 
water or air. The estimates indicate the rate of 
downward movement of water when the soil is 
saturated. They are based on soil characteristics 
observed in the field, particularly structure, porosity, and 
texture. Permeability is considered in the design of soil 
drainage systems, septic tank absorption fields, and 
construction where the rate of water movement under 
saturated conditions affects behavior. 

Available water capacity refers to the quantity of 
water that the soil is capable of storing for use by 
plants. The capacity for water storage is given in inches 
of water per inch of soil for each major soil layer. The 
capacity varies, depending on soil properties that affect 
the retention of water and the depth of the root zone. 
The most important properties are the content of 
organic matter, soil texture, bulk density, and soil 
structure. The available water capacity is an important 
factor in the choice of plants or crops to be grown and 
in the design and management of irrigation systems. 
The available water capacity is not an estimate of the 
quantity of water actually available to plants at any 
given time. 
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Soil reaction is a measure of acidity or alkalinity and 
is expressed as a range in pH values. The range in pH 
of each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soi! reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Salinity is a measure of soluble salts in the soil at 
saturation. It is expressed as the electrical conductivity 
of the saturation extract, in millimhos per centimeter at 
25 degrees C. Estimates are based on field and 
laboratory measurements at representative sites of 
nonirrigated soils. The salinity of irrigated soils is 
affected by the quality of the irrigation water and by the 
frequency of water application. Hence, the salinity of 
soils in individual fields can differ greatly from the value 
given in the table. Salinity affects the suitability of a soil 
for crop production, the stability of soil if used as 
construction material, and the potential of the soil to 
corrode metal and concrete. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and 
type of clay minerals in the soil. The size of the load on 
the soil and the magnitude of the change in soil 
moisture content influence the amount of swelling of 
soils in place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For 
others. swelling was estimated on the basis of the kind 
and amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high. shrinking and swelling can cause damage to 
buildings. roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /ow, a change 
of less than 3 percent; moderate, 3 to 6 percent; high, 6 
to 9 percent; and very high, greater than 9 percent. 

Erosion factor K indicates the susceptibility of a soil 
to sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 


The higher the value, the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water 
that can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to wind 
erosion in cultivated areas. The groups indicate the 
susceptibility of scil to wind erosion. Soils are grouped 
according to the following distinctions: 

1. Coarse sands, sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult 
to establish. 

2. Loamy coarse sands, loamy sands, loamy fine 
sands, loamy very fine sands, and sapric soil material. 
These soils are very highly erodible. Crops can be 
grown if intensive measures to control wind erosion are 
used. 

3. Coarse sandy loams, sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are 
highly erodibie. Crops сап be grown if intensive 
measures to control wind erosion are used. 

4L. Calcareous loams, silt loams, clay loams, and 
silty clay loams. These soils are erodible. Crops can be 
grown if intensive measures to control wind erosion are 
used. 

4. Clays, silty clays, noncalcareous clay loams, and 
silty clay loams that are more than 35 percent clay. 
These soils are moderately erodible. Crops can be 
grown if measures to control wind erosion are used. 

5. Noncalcareous loams and silt loams that are less 
than 20 percent clay and sandy clay loams, sandy 
clays, and hemic soil material. These soils are slightly 
erodible. Crops can be grown if measures to control 
wind erosion are used. 

6. Noncalcareous loams and silt loams that are 
more than 20 percent clay and noncalcareous clay 
loams that are less than 35 percent clay. These soils 
are very slightly erodible. Crops can be grown if 
ordinary measures to control wind erosion are used. 

7. Silts, noncalcareous silty clay loams that are less 
than 35 percent clay, and fibric soil material. These 
soils are very slightly erodible. Crops can be grown if 
ordinary measures to control wind erosion are used. 

8. Soils that are not subject to wind erosion 
because of coarse fragments on the surface or because 
of surface wetness. 

Organic matter is the plant and animal residue in the 
Soil at various stages of decomposition. In table 17, the 
estimated content of organic matter is expressed as a 
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percentage. by weight, of the soil material that is less 
than 2 millimeters in diameter. 

The content of organic matter in a soil can be 
maintained or increased by returning crop residue to the 
soil. Organic matter affects the available water capacity, 
infiltration rate, and tilth. It is a source of nitrogen and 
other nutrients for crops. 


Soil and Water Features 


Table 18 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the infiltration of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low 
runoff potential) when thoroughly wet. These consist 
mainly of deep, well drained to excessively drained 
sands or gravelly sands. These soils have a high rate of 
water transmission. 

Group B. Soils having a moderate infiltration rate 
when thoroughly wet. These consist chiefly of 
moderately deep or deep, moderately well drained or 
well drained soils that have moderately fine texture to 
moderately coarse texture. These soils have a 
moderate rate of water transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate 
(high runoff potential) when thoroughly wet. These 
consist chiefly of clays that have a high shrink-swell 
potential, soils that have a permanent high water table, 
soils that have a claypan or clay layer at or near the 
surface, and soils that are shallow over nearly 
impervious material. These soils have a very slow rate 
of water transmission. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams, by runoff from the 
adjacent slopes, or by tides. Water standing for short 
periods after rainfall or snowmelt is not considered 
flooding, nor is water in swamps and marshes. 

Table 18 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of 
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occurrence are estimated. Frequency is expressed as 
none, rare, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but 
possible under unusual weather conditions; occasional 
that it occurs, on the average, once or less in 2 years; 
and frequent that it occurs, on the average, more than 
once in 2 years. Duration is expressed as very brief if 
less than 2 days, brief if 2 to 7 days, and long if more 
than 7 days. Probable dates are expressed in months. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and absence of 
distinctive horizons that form in soils that are not 
subject to flooding. 

Also considered are local information about the 
extent and levels of flooding and the relation of each 
Soil on the landscape to historic floods. Information on 
the extent of flooding based on soil data is less specific 
than that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. 
The estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors or mottles in the 
soil. Indicated in table 18 are the depth to the seasonal 
high water table, the kind of water table, and the 
months of the year that the water table commonly is 
high. A water table that is seasonally high for less than 
1 month is not indicated in table 18. Only saturated 
zones within a depth of about 6 feet are indicated. An 
apparent water table is a thick zone of free water in the 
sail. It is indicated by the level at which water stands in 
an uncased borehole after adequate time is allowed for 
adjustment in the surrounding soil. 

Depth to bedrock is given if bedrock is within a depth 
of 5 feet. The depth is based on many soil borings and 
on observations during soil mapping. The rock is either 
soft or hard. If the rock is soft or fractured, excavations 
can be made with trenching machines, backhoes, or 
small rippers. If the rock is hard or massive, blasting or 
special equipment generally is needed for excavation. 

Potential frost action is the likelihood of upward or 
lateral expansion of the scil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the 
freezing zone of the soil. Temperature, texture, density, 
permeability, content of organic matter, and depth to the 
water table are the most important factors considered in 
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evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and 
is not artificially drained. Silty and highly structured 
clayey soils that have a high water table in winter are 
the most susceptible to frost action. Well drained, very 
gravelly, or very sandy soils are the least susceptible. 
Frost heave and low soil strength during thawing cause 


damage mainly to pavements and other rigid structures. 


Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion 
of concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the 
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soil. Special site examination and design may be 
needed if the combination of factors creates a severe 
corrosion environment. The steel in installations that 
intersect soil boundaries or soil layers is more 
susceptible to corrosion than stee! in installations that 
are entirely within one kind of soil or within one soil 
layer. 

For uncoated steel, the risk of corrosion, expressed 
as low, moderate, or high, is based on soil drainage 
class, total acidity, electrical resistivity near field 
capacity, and electrical conductivity of the saturation 
extract. 

For concrete, the risk of corrosion also is expressed 
as low, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 
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Classification of the Soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (11). 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and 
series. Classification is based on soil properties 
observed in the field or inferred from those observations 
or from laboratory measurements. Table 19 shows the 
classification of the soils in the survey area. The 
categories are defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in sol. Ап 
example is Mollisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Aquoll (Aqu, 
meaning water, plus oll, from Мо во). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property 
of the soil. An example is Haplaquolls (Hap/, meaning 
minimal horizonation, plus адиой, the suborder of the 
Mollisols that has an aquic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Cumulic identifies the subgroup that has a thicker 


surface layer than is definitive of the great group. An 
example is Cumulic Haplaquolls. 

FAMILY. Families are established within a subgroup 
on the basis of physical and chemical properties and 
other characteristics that affect management. Generally, 
the properties are those of horizons below plow depth 
where there is much biological activity. Among the 
properties and characteristics considered are particle- 
size class, mineral content, temperature regime, depth 
of the root zone, consistence, moisture equivalent, 
slope, and permanent cracks. A family name consists of 
the name of a subgroup preceded by terms that indicate 
soil properties. An example is fine-loamy, mixed, frigid 
Cumulic Haplaquolls. 

SERIES. The series consists of soils that have 
similar horizons in their profile. The horizons are similar 
in color, texture, structure, reaction, consistence, 
mineral and chemical composition, and arrangement in 
the profile. The texture of the surface layer or of the 
underlying material can differ within a series. 


Soil Series and Their Morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. A pedon, a small 
three-dimensional area of soil, that is typical of the 
series in the survey area is described. The detailed 
description of each soil horizon follows standards in the 
Soil Survey Manual (9). Many of the technical terms 
used in the descriptions are defined in Soil Taxonomy 
(11). Unless otherwise stated, matrix colors in the 
descriptions are for dry soil. Following the pedon 
description is the range of important characteristics of 
the soils in the series. 

The map units of each soil series are described in 
the section "Detailed Soil Map Units." 
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Arvada Series 


The Arvada series consists of deep, well drained, 
sodium affected soils formed in clayey and loamy 
alluvium and colluvium. These soils are on uplands and 
terraces. Permeability is very slow. Slopes range from 0 
to 6 percent. 

Typical pedon of Arvada fine sandy loam, in an area 
of Arvada-Slickspots complex, 0 to 3 percent slopes, 
1,200 feet west and 960 feet south of the northeast 
corner of sec. 7, T. 6S, В. 1 E. 


Е—0 to 3 inches; light gray (10YR 7/2) fine sandy loam, 
grayish brown (10YR 5/2) moist; weak thick platy 
structure parting to weak fine granular; soft, very 
friable; neutral; abrupt smooth boundary. 

Bt1—3 to 6 inches; brown (10YR 5/3) clay, dark brown 
(10YR 4/3) moist; moderate medium and coarse 
columnar structure parting to moderate medium 
blocky; hard, very firm; shiny films on faces of peds; 
moderately alkaline; clear wavy boundary. 

Bt2—-6 to 12 inches; brown (10YR 5/3) clay, dark brown 
(10YR 4/3) moist; weak coarse prismatic structure 
parting to moderate medium subangular blocky; 
hard, very firm; patchy films on faces of peds; slight 
effervescence; moderately alkaline; gradual wavy 
boundary. 

Bkz—12 to 20 inches; pale brown (10YR 6/3) clay, 
brown (10YR 5/3) moist; weak medium and coarse 
subangular blocky structure; hard, firm; common 
medium nests of salts; common medium 
accumulations of carbonate; strong effervescence; 
moderately alkaline; gradual wavy boundary. 

C—20 to 60 inches; light brownish gray (10YR 6/2) 
clay, grayish brown (10YR 5/2) moist; massive; 
hard, very firm; few fine nests of salts; common fine 
and medium accumulations of carbonate; strong 
effervescence; moderately alkaline. 


The depth to carbonates ranges from 0 to 12 inches. 
Salts are below a depth of 8 inches. Some pedons have 
a thin A horizon. 

The E horizon has value of 6 or 7 (4 or 5 moist) and 
chroma of 2 or 3. It dominantly is fine sandy loam but is 
loam in some pedons. The Bt horizon has hue of 7.5YR 
or 10YR, value of 5 or 6 (4 or 5 moist), and chroma of 3 
or 4. It is clay or clay loam. The content of clay in this 
horizon is as low as 35 percent in some pedons and as 
high as 45 percent in others. The C horizon has value 
of 5 to 7 (4 to 6 moist) and chroma of 2 or 3. It is clay 
or clay loam. 
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Arvada Variant 


The Arvada Variant consists of deep, poorly drained, 
sodium affected soils formed in clayey and loamy 
alluvium. These soils are on low terraces. Permeability 
is very slow. Slopes range from 0 to 2 percent. 

Typical pedon of Arvada Variant loam, 0 to 2 percent 
slopes, 2,200 feet east and 2,300 feet north of the 
southwest corner of sec. 18, T. 6S, R. 1 E. 


E—0 to 2 inches; light brownish gray (10YR 6/2) loam, 
dark grayish brown (ТОМА 4/2) moist; weak medium 
subangular blocky structure parting to weak thin 
platy; slightly hard, friable; mildly alkaline; abrupt 
smooth boundary. 

Bt—2 to 4 inches; grayish brown (10YR 5/2) clay, dark 
grayish brown (10YR 4/2) moist; moderate medium 
columnar structure parting to strong medium blocky; 
very hard, very firm; shiny films on faces of peds; 
mildly alkaline; clear smooth boundary. 

Btz—4 to 10 inches; grayish brown (10YR 5/2) clay, 
dark grayish brown (10YR 4/2) moist; moderate 
medium prismatic structure parting to moderate 
medium subangular blocky; very hard, very firm; 
patchy films on faces of peds; common fine nests of 
salts; moderately alkaline; clear smooth boundary. 

Bz—10 to 18 inches; light brownish gray (2.5Y 6/2) clay 
loam, dark grayish brown (2.5Y 4/2) moist; weak 
medium subangular blocky structure; hard, firm; 
common fine nests of salts; moderately alkaline; 
clear wavy boundary. 

C1—18 to 36 inches; light brownish gray (2.5Y 6/2) clay 
loam, grayish brown (2.5Y 5/2) moist; common 
medium distinct brownish yellow (10YR 6/6 moist) 
mottles; massive; hard, firm; few or common 
medium nests of salts; slight effervescence; 
moderately alkaline; clear wavy boundary. 

C2—36 to 50 inches; light olive brown (2.5Y 5/4) silty 
clay loam, olive brown (2.5Y 4/4) moist; common 
fine distinct brownish yellow (10YR 6/6 moist) 
mottles; massive; hard, firm; few or common fine 
nests of salts; slight effervescence; moderately 
alkaline; clear wavy boundary. 

C3—50 to 60 inches; light yellowish brown (2.5Y 6/4) 
loam, olive brown (2.5Y 4/4) moist; common 
medium distinct brownish yellow (10YR 6/6 moist) 
mottles; massive; hard, firm; few fine nests of salts; 
strong effervescence; moderately alkaline. 


The depth to carbonates ranges from 10 to 20 
inches. Salts are below a depth of 4 inches. Some 
pedons have a thin A horizon. 
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The Е horizon has value of 6 or 7 (4 or 5 moist) and 
chroma of 1 or 2. It is dominantly loam but is silt loam 
in some pedons. The Bt horizon has hue of 10YR or 
2.5Y, value of 5 or 6 (4 or 5 moist), and chroma of 1 or 
2. It is clay, clay loam, or silty clay loam. The content of 
clay in this horizon is as low as 35 percent in some 
pedons and as high as 45 percent in others. The C 
horizon has hue of 10YR or 2.5Y and value of 5 to 7 (4 
to 6 moist). It is clay, silty clay loam, clay loam, or loam. 


Barnum Series 


The Barnum series consists of deep, well drained 
soils that formed in calcareous, loamy alluvium 
weathered from reddish siltstone, sandstone, and silty 
shale. These soils are on flood plains and terraces. 
Permeability is moderate. Slopes range from 0 to 3 
percent. 

Typical pedon of Barnum very fine sandy loam, 0 to 
3 percent slopes, 175 feet south and 300 feet west of 
the northeast corner of sec. 11, T. 6S, Я. 1 E. 


А1—0 to 2 inches; yellowish red (5YR 5/6) very fine 
sandy loam, reddish brown (SYR 4/4) moist; very 
weak medium granular structure; soft, very friable; 
Strong effervescence; mildly alkaline; clear smooth 
boundary. 

A2—2 to 5 inches; reddish yellow (SYR 6/6) loam, 
yellowish red (5YR 4/6) moist; weak fine and 
medium subangular blocky structure; soft, very 
friable; strong effervescence; mildly alkaline; clear 
smooth boundary. 

C—5 to 32 inches; reddish yellow (5YR 6/6) loam that 
has very thin strata of very fine sandy loam; 
yellowish red (5YR 5/6 and 4/6) moist; massive; 
Soft, very friable; strong effervescence; mildly 
alkaline; abrupt smooth boundary. 

Ab—32 to 44 inches; brown (7.5YR 5/4) loam, dark 
brown (7.5YR 3/4) moist; massive; soft, very friable; 
strong effervescence; mildly alkaline; gradual wavy 
boundary. 

С'1—44 to 50 inches; yellowish red (5YR 5/6) loam, 
reddish brown (5YR 4/4) moist; massive; soft, very 
friable; strong effervescence; moderately alkaline; 
gradual wavy boundary. 

С'2—50 to 60 inches; yellowish red (5YR 5/6) loam, 
yellowish red (5YR 4/6) moist; massive; soft, very 
friable; strong effervescence; moderately alkaline. 


The control section typically is loam but is silt loam or 
clay loam in some pedons. The content of clay is as low 
as 18 percent in some pedons and as high as 35 
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percent in others. Some pedons do not have a buried 
surface layer. Pebbles less than 2 inches in diameter 
make up 0 to 10 percent of the soil volume. 

The A horizon has hue of 7.5YR to 2.5YR, value of 3 
to 5 moist, and chroma of 2 to 6. The C horizon has 
hue of 5YR or 2.5YR and value of 5 or 6. 


Bridget Series 


The Bridget series consists of deep, well drained 
soils formed in loamy material weathered from 
sedimentary rocks. These soils are on uplands. 
Permeability is moderate. Slopes range from 9 to 25 
percent. 

Typical pedon of Bridget very fine sandy loam, in an 
area of Canyon-Bridget complex, 9 to 25 percent 
slopes, 2,080 feet west and 600 feet south of the 
northeast corner of sec. 22, T. 2N., Н. 7 E. 


A1—0 to 4 inches; grayish brown (10YR 5/2) very fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak fine and medium subangular blocky 
structure; slightly hard, friable; strong 
effervescence; mildly alkaline; clear smooth 
boundary. 

A2—4 to 9 inches; brown (10YR 5/3) very fine sandy 
loam, dark brown (10YR 3/3) moist; moderate 
medium and coarse subangular blocky structure; 
soft, friable; strong effervescence; mildly alkaline; 
clear smooth boundary. 

AC—9 to 17 inches; grayish brown (10YR 5/2) very fine 
sandy loam, dark grayish brown (10YR 4/2) moist; 
weak medium and coarse prismatic structure parting 
to weak medium subangular blocky; slightly hard, 
friable; strong effervescence; mildly alkaline; 
gradual smooth boundary. 

C1—17 to 32 inches; light brownish gray (10YR 6/2) 
very fine sandy loam, grayish brown (10YR 5/2) 
moist; massive; slightly hard, friable; violent 
effervescence; mildly alkaline; gradual smooth 
boundary. 

C2—32 to 60 inches; light gray (10YR 7/2) very fine 
sandy loam, light brownish gray (10YR 6/2) moist; 
massive; slightly hard, friable; violent effervescence; 
mildly alkaline. 


The depth to carbonates ranges from 0 to 6 inches. 
The mollic epipedon is 7 to 14 inches thick. 

The A horizon has value of 4 or 5 (2 or 3 moist). It is 
dominantly very fine sandy loam but is loam or silt loam 
in some pedons. The C horizon has value of 4 to 6 
when moist and has chroma of 2 to 4. It is dominantly 
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very fine sandy loam or silt loam, but it has thin strata 
of fine sandy loam or loam in some pedons. 


Bullflat Series 


The Bullflat series consists of deep, well drained soils 
formed in silty alluvial or colluvial sediments weathered 
from sedimentary rock. These soils are on mountain 
prairies. Permeability is moderate. Slopes range from 0 
to 9 percent. 

Typical pedon of Bullflat silt loam, 0 to З percent 
slopes, 2,500 feet north and 800 feet east of the 
southwest corner of sec. 21, T. S., В, 7 E. 


Ар—0 to 6 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark brown (10YR 2/2) moist; moderate 
fine granular structure; soft, very friable; about 5 
percent rock fragments by volume; neutral; clear 
smooth boundary. 

Btt—6 to 10 inches; brown (10YR 5/3) clay loam, dark 
brown (10YR 3/3) moist; weak fine and medium 
subangular blocky structure parting to moderate 
medium granular; hard, friable; shiny films on faces 
of peds; about 5 percent rock fragments by volume; 
neutral; clear smooth boundary. 

Bt2—10 to 18 inches; brown (7.5YR 5/4) clay loam, 
dark brown (7.5YR 4/4) moist; weak medium 
prismatic structure parting to moderate medium and 
fine subangular blocky; very hard, friable; patchy 
films on faces of peds; about 5 percent rock 
fragments by volume; neutral; clear smooth 
boundary. 

Bt3—18 to 21 inches; yellowish brown (10YR 5/4) clay 
loam, dark yellowish brown (10YR 4/4) moist; weak 
medium and coarse prismatic structure parting to 
weak medium subangular blocky; very hard, friable; 
patchy films on faces of peds; about 5 percent rock 
fragments by volume; neutral; abrupt wavy 
boundary. 

Bk—21 to 28 inches; light yellowish brown (10YR 6/4) 
clay loam, yellowish brown (10YR 5/4) moist; weak 
coarse subangular blocky structure; hard, friable; 
about 10 percent rock fragments by volume; many 
coarse and fine accumulations of carbonate; strong 
effervescence; moderately alkaline; clear smooth 
boundary. 

2C1—28 to 32 inches; very pale brown (10YR 7/4) 
gravelly clay loam, light yellowish brown (10YR 6/4) 
moist; massive; slightly hard, friable; about 30 
percent rock fragments by volume; few fine 
accumulations of carbonate; strong effervescence; 
moderately alkaline; clear smooth boundary. 
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2C2—32 to 60 inches; very pale brown (10YR 8/4) very 
cobbly clay loam, very pale brawn (10YR 7/4) moist; 
massive; slightly hard, friable; accumulations of 
carbonate on undersides of pebbles; about 40 
percent rock fragments by volume; strong 
effervescence; moderately alkaline. 


The depth to carbonates typically is 12 to 22 inches 
but ranges from 10 to 34 inches. Coarse fragments 
range in size from gravel to flagstones and make up 0 
to 10 percent of the A and Bt horizons and 15 to 50 
percent of the 2C horizon by volume. Some pedons 
have common or many fine particles of mica. 

The A horizon has hue of 5YR, 7.5YR, or 10YR, 
value of 3 or 4 (2 or 3 moist), and chroma of 1 or 2. It is 
silt loam or loam. The Bt horizon has hue of 5YR, 
7.5УН, or 10YR and value of 4 to 6. It is silt loam, silty 
clay loam, or clay loam. The content of clay in this 
horizon is as low as 20 percent in some pedons and as 
high as 34 percent in others. Some pedons have a C 
horizon. The 2C horizon has hue of 2.5YR to 10YR, 
value of 6 to 8 (4 to 7 moist), and chroma of 3 to 6. It is 
gravelly clay loam, very cobbly clay loam, gravelly loam, 
or gravelly silt loam. 


Buska Series 


The Buska series consists of deep, well drained soils 
formed in loamy material weathered from micaceous 
schist. These soils are on mountain side slopes and 
ridges. Permeability is moderate. Slopes range from 2 
to 50 percent. 

Typical редоп of Buska loam, in an area of Buska- 
Rock outcrop complex, 10 to 40 percent slopes, 800 
feet south and 400 feet east of the northwest corner of 
вес. 8, T. 2S, Н. 4 E. 


Oi—1 inch to 0; forest litter. 

A—0 to 1 inch; very dark gray (10YR 3/1) loam, black 
(10YR 2/1) moist; weak fine granular structure; soft, 
very friable; about 5 percent rock fragments by 
volume; neutral; abrupt smooth boundary. 

E—1 to 12 inches; pale brown (10YR 6/3) loam, dark 
brown (10YR 3/3) moist; weak medium platy 
structure parting to weak fine granular; soft, very 
friable; about 5 percent rock fragments by volume; 
neutral; clear wavy boundary. 

E/B—12 to 15 inches; brown (10YR 5/3) channery 
loam, dark brown (ТОМА 4/3) moist (E); yellowish 
brown (10YR 5/4) channery loam, dark yellowish 
brown (10YR 4/4) moist (B); weak medium 
subangular blocky structure; soft, very friable; about 
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20 percent rock fragments by volume; slightly acid; 
clear wavy boundary. 

Bt—15 to 25 inches; yellowish brown (10YR 5/4) very 
channery loam, dark yellowish brown (10YR 4/4) 
moist; moderate fine and medium subangular blocky 
Structure; slightly hard, friable; shiny films on faces 
of peds; about 40 percent rock fragments by 
volume; medium acid; gradual wavy boundary. 

C—25 to 41 inches; light yellowish brown (10YR 6/4) 
very channery joam, yellowish brown (10YR 5/4) 
moist; massive; soft, friable; about 45 percent rock 
fragments by volume; slightly acid; gradual wavy 
boundary. 

Cr—41 to 60 inches: yellowish brown (10YR 5/4), 
micaceous schist. 


The depth to micaceous schist ranges from 40 to 60 
inches. Rock fragments range in size from channers to 
flagstones and make up 35 to 75 percent of the Bt 
horizon by volume. 

Some pedons do not have an A horizon. The E 
horizon has hue of 10YR or 2.5Y, value of 4 to 6 (3 or 4 
moist), and chroma of 2 ог 3, It is silt loam or loam. The 
Bt horizon has hue of 7.5YR or 10YR, value of 4 to 6 (3 
to 5 moist), and chroma of 2 to 4. It is very channery silt 
loam or very channery loam. The content of clay in this 
horizon is as low as 18 percent in some pedons and as 
high as 25 percent in others. 


Butche Series 


The Butche series consists of shallow, excessively 
drained soils formed in material weathered from 
sandstone. These soils are on mountain ridges and side 
slopes. Permeability is moderate. Slopes range from 2 
to 60 percent. 

Typical pedon of Butche cobbly loam, in an area of 
Butche-Rock outcrop complex, 9 to 60 percent slopes, 
1,000 feet west and 835 feet north of the southeast 
corner of sec. 23, T. 55 В. 6 E. 


А—0 to 4 inches; dark grayish brown (10YR 4/2) cobbly 
loam, very dark grayish brown (10YR 3/2) moist; 
weak fine granular structure; soft, very friable; many 
fine roots; about 20 percent sandstone fragments by 
volume; neutral; clear wavy boundary. 

C—4 to 10 inches; pale brown (10YR 6/3) cobbly loam, 
dark brown (10YR 4/3) moist; weak medium and 
coarse subangular blocky structure; slightly hard, 
very friable; fine common roots; about 30 percent 
sandstone fragments by volume; neutral; abrupt 
wavy boundary. 


R—10 to 60 inches; very pale brown (10YR 7/4), hard 
sandstone; neutral. 


The depth to hard sandstone ranges from 7 to 20 
inches. Rock fragments range in size from channers to 
boulders and make up 15 to 35 percent of the volume. 

Some pedons have an О horizon. The А horizon has 
hue of 10YR or 7.5YR, value of 4 or 5 (2 or 3 moist), 
and chroma of 2 or 3. It is cobbly loam, cobbly fine 
sandy loam, or loam. The C horizon has hue of 5YR to 
10YR, value of 6 or 7 (4 to 6 moist), and chroma of 2 to 
B. It is cobbly loam, cobbly sandy loam, or cobbly fine 
sandy loam. 


Canyon Series 


The Canyon series consists of shallow, well drained 
Soils formed in loamy, calcareous material weathered 
from interbedded sandstone and limestone. These soils 
are on uplands. Permeability is moderate. Slopes range 
from 2 to 60 percent. 

Typical pedon of Canyon loam, in an area of 
Canyon-Rock outcrop complex, 15 to 60 percent slopes, 
2,000 feet east and 1,100 feet south of the northwest 
corner of sec. 2, T. N., В. 7 E. 


А—0 to 4 inches; brown (10YR 5/3) loam, dark brown 
(10YR 3/3) moist; moderate fine and medium 
granular structure; soft, friable; about 5 percent rock 
fragments by volume; slight effervescence; mildly 
alkaline; clear smooth boundary. 

AC—4 to 10 inches; very pale brown (10YR 7/3) 
gravelly loam, yellowish brown (10YR 5/4) moist; 
moderate fine and medium subangular blocky 
structure; soft, friable; about 15 percent rock 
fragments by volume; slight effervescence; mildly 
alkaline; gradual wavy boundary. 

C—10 to 18 inches; very pale brown (10YR 7/4) 
gravelly loam, light yellowish brown (10YR 6/4) 
moist; massive; soft, friable; about 20 percent rock 
fragments by volume; strong effervescence; mildly 
alkaline; clear wavy boundary. 

Cr—18 to 60 inches; light gray (10YR 7/2), calcareous, 
soft, interbedded fine grained sandstone and 
fractured limestone. 


The depth to bedrock ranges from 8 to 20 inches. 
The depth to carbonates ranges from 0 to 6 inches. 
Rock fragments range in size from gravel to flagstones 
and make up 5 to 25 percent of the volume. 

The A horizon has value of 4 to 7 (3 to 5 moist) and 
chroma of 2 or 3. It is loam, silt loam, fine sandy loam, 
or very fine sandy loam. The AC and C horizons have 
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value of 6 to 8 (4 to 6 moist) and chroma of 2 to 4. 
They are gravelly loam, gravelly silt loam, or gravelly 
very fine sandy loam. 


Citadel Series 


The Citadel series consists of deep, well drained 
soils formed in material weathered from limestone and 
calcareous sandstone. These soils are on forested 
mountains. Permeability is slow. Slopes range from 2 to 
40 percent. 

Typical pedon of Citadel loam, in an area of 
Vanocker-Citadel complex, 10 to 40 percent slopes, 
1.300 feet east and 100 feet north of the southwest 
corner of sec. 12, Т. 2 М№., Н. 5 Е. 


Oi—1 inch to 0; forest litter. 

А—0 to 1 inch; dark brown (7.5YR 4/2) loam, dark 
brown (7.5YR 3/2) moist; weak fine granular 
structure; soft, very friable: about 5 percent 
sandstone fragments by volume; neutral; abrupt 
smooth boundary. 

E—1 to 10 inches; light reddish brown (SYR 6/3) loam, 
reddish brown (5YR 4/3) moist: very weak thin platy 
structure; soft, very friable; about 5 percent 
sandstone fragments by volume; neutral; clear 
smooth boundary. 

B/E—10 to 14 inches; light reddish brown (5УВ 6/4) 
clay loam, reddish brown (SYR 4/4) moist (В); 
reddish brown (5YR 5/3) loam, reddish brown (SYR 
4/3) moist (E); weak medium prismatic structure 
parting to fine and medium subangular blocky; 
slightly hard, firm; about 5 percent sandstone 
fragments by volume; neutral; clear smooth 
boundary. 

ВИ —14 to 28 inches; light reddish brown (5YR 6/4) 
clay, reddish brown (5YR 4/4) moist; weak medium 
prismatic structure parting to strong medium blocky; 
hard. firm; shiny films on faces of peds; about 10 
percent sandstone fragments by volume; neutral; 
clear smooth boundary. 

Bt2—28 to 34 inches; brown (7.5YR 5/4) clay loam, 
dark brown (7.5YR 4/4) moist; moderate medium 
subangular blocky structure; hard, firm; patchy films 
on faces of peds; about 10 percent sandstone 
fragments by volume; neutral; clear smooth 
boundary. 

Bk—34 to 42 inches; yellowish brown (10YR 5/4) 
gravelly clay loam, dark yellowish brown (10YR 4/4) 
moist; weak medium subangular blocky structure; 
slightly hard, friable; about 15 percent sandstone 
fragments by volume; common fine accumulations 
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of carbonate; violent effervescence; mildly alkaline; 
clear smooth boundary. 

C—42 to 60 inches; light yellowish brown (10YR 6/4) 
gravelly clay loam, dark yellowish brown (10YR 4/4) 
moist; massive; soft, friable; about 20 percent 
sandstone fragments by volume; few fine 
accumulations of carbonate; violent effervescence; 
moderately alkaline. 


The depth to carbonates ranges from 14 to 36 
inches. Rock fragments range in size from gravel to 
channers and make up 5 to 25 percent of the B horizon 
and 15 to 50 percent of the C horizon by volume. 
Bedrock is at a depth of 40 to 60 inches in some 
pedons. 

The A horizon has hue of 7.5YR ог 10YR, value of 4 
or 5 (2 or 3 moist), and chroma of 1 or 2. It is loam, silt 
loam, or very fine sandy loam. Some pedons do not 
have an А horizon. The E horizon has hue of 10YR to 
5YR, value of 5 to 7 (4 or 5 moist), and chroma of 2 or 
3. It is dominantly loam but is silt loam or very fine 
sandy loam in some pedons. The Bt horizon has hue of 
7.5YR to 2.5 YR, value of 4 to 6 (4 or 5 moist), and 
chroma of 3 to 6. It is clay loam, silty clay loam, silty 
clay, or clay. The content of clay in this horizon is as 
low as 35 percent in some pedons and as high as 45 
percent in others. The C horizon has hue of 10YR to 
5YR. It is gravelly clay loam, gravelly silt loam, or 
gravelly loam. 


Colombo Series 


The Colombo series consists of deep, well drained 
soils formed in calcareous, loamy alluvium. These soils 
are on flood plains. Permeability is moderate. Slopes 
range from 0 10 4 percent. 

Typical pedon of Colombo loam, in an area of 
Colombo-Urban land complex, 0 to 2 percent slopes, 
1,000 feet north and 1,200 feet east of the southwest 
corner of sec. 3, T. 13 N,R. 7 E. 


А1—0 to 4 inches; brown (10YR 5/3) loam, dark brown 
(10YR 3/3) moist; very weak fine granular structure; 
soft, very friable; strong effervescence; mildly 
alkaline; abrupt smooth boundary. 

A2—4 to 10 inches; grayish brown (10YR 5/2) loam, 
very dark grayish brown (10YR 3/2) moist; 
moderate fine and medium granular structure; hard, 
friable; about 5 percent rock fragments by volume; 
strong effervescence; mildly alkaline; clear smooth 
boundary. 

C1—10 to 42 inches; brown (7.5YR 5/4) loam, dark 
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brown (7.5YR 4/4) moist; massive; hard, friable; 
about 10 percent rock fragments by volume; strong 
effervescence; mildly alkaline; abrupt wavy 
boundary. 

C2—42 to 48 inches; brown (10YR 5/3) sandy loam, 
dark brown (10YR 3/3) moist; massive; soft, very 
friable: strong effervescence; mildly alkaline; abrupt 
wavy boundary. 

C3—48 to 60 inches; pale brown (10YR 6/3) loam, dark 
brown (10YR 4/3) moist; massive; hard, friable; 
about 15 percent rock fragments by volume; slight 
effervescence; mildly alkaline. 


The mollic epipedon is 10 to 16 inches thick. The 
control section is loam or clay loam. Thin layers of sand 
or clay loam are common. Rock fragments make up 0 
to 15 percent of the volume. The A horizon has hue of 
10YR or 7.5YR, value of 4 or 5 (2 or 3 moist), and 
chroma of 1 to 3. 


Cordeston Series 


The Cordeston series consists of deep, well drained 
soils formed in loamy alluvium weathered from 
sedimentary and metamorphic rock. These soils are in 
mountain meadows. Permeability is moderate. Slopes 
range from 0 to 10 percent. 

Typical pedon of Cordeston loam, 2 to 10 percent 
slopes. 2.600 feet west and 400 feet south of the 
northeast corner of sec. 9, T. 1 S, В. 6 E. 


А—0 to 10 inches; very dark gray (1CYR 3/1) loam, 
black (10YR 2/1) moist; moderate medium granular 
structure; slightly hard, very friable; neutral; clear 
smooth boundary. 

Bw1—10 to 20 inches; very dark gray (10YR 3/1) loam, 
black (10YR 2/1) moist; moderate fine and medium 
subangular blocky structure parting to weak fine and 
medium granular; hard, very friable; neutral; clear 
smooth boundary. 

Bw2—20 to 30 inches: dark grayish brown (10YR 4/2) 
loam, very dark grayish brown (10YR 3/2) moist; 
weak medium and coarse subangular blocky 
structure; slightly hard, very friable; neutral; gradual 
wavy boundary. 

Bw3—30 to 45 inches; dark grayish brown (10YR 4/2) 
loam, very dark grayish brown (10YR 3/2) moist; 
weak coarse subangular blocky structure; slightly 
hard, very friable; neutral; clear smooth boundary. 

C—45 to 60 inches; brown (10YR 5/3) loam, dark 
brown (10YR 4/3) moist; massive; slightly hard, 
friable; neutral. 


The mollic epipedon typically is more than 40 inches 
thick. The depth to carbonates also is more than 40 
inches. In some pedons very thin strata of contrasting 
textures are at a depth of more than 30 inches. Coarse 
fragments make up 0 to 10 percent of the volume. 

The A horizon has hue of 10YR or 7.5YR, value of 3 
or 4 (2 or 3 moist), and chroma of 1 or 2. It is 
dominantly loam but is silt loam in some pedons. The 
Bw horizon has hue of 10YR or 7.5YR. It is loam or silt 
loam. The C horizon has hue of 10YR or 7.5YR, value 
of 4 to 6 (4 or 5 moist), and chroma of 2 to 4. 

The Cordeston soil in the Cordeston-Winetti complex, 
2 to 9 percent slopes, is a taxadjunct to the series 
because it is calcareous throughout. This difference, 
however, does not significantly alter the use or behavior 
of the soil. 


Demar Series 


The Demar series consists of deep, moderately well 
drained soils formed in acid, clayey alluvium. These 
Soils are on terraces and foot slopes. Permeability is 
very slow. Slopes range from 0 to 4 percent. 

Typical pedon of Demar clay loam, in an area of 
Demar-Grummit-Slickspots complex, 0 to 6 percent 
slopes, 2,430 feet south and 1,110 feet east of the 
northwest corner of sec. 33, Т. 6 S., R. 1 E. 


Е—0 to 5 inches; light brownish gray (10YR 6/2) clay 
loam, dark grayish brown (10YR 4/2) moist; 
moderate medium platy structure parting to 
moderate medium granular; hard, friable; strongly 
acid; clear wavy boundary. 

Bt1—5 to 11 inches: pale brown (10YR 6/3) clay, dark 
brown (10YR 4/3) moist; strong medium columnar 
structure parting to strong medium subangular 
blocky; extremely hard, very firm; shiny films on 
faces of peds; strongly acid; gradual wavy 
boundary. 

Bt2—11 to 17 inches; pale brown (10YR 6/3) clay, dark 
brown (10YR 4/3) moist; moderate medium and 
coarse subangular blocky structure; extremely hard, 
very firm; patchy films on faces of peds; very 
strongly acid; gradual wavy boundary. 

Bz—17 to 24 inches; light brownish gray (10YR 6/2) 
clay, dark grayish brown (10YR 4/2) moist; weak 
very coarse subangular blocky structure; extremely 
hard, very firm; many medium accumulations and 
threads of salts; very strongly acid; gradual маму 
boundary. 

Cz—24 to 35 inches; light brownish gray (10YR 6/2) 
clay, dark grayish brown (10YR 4/2) moist; massive; 
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hard, firm; many medium accumulations апа 
threads of salts; very strongly acid; gradual wavy 
boundary. 

C—35 to 60 inches; pale brown (10YR 6/8) clay, dark 
brown (10YR 4/3) moist; massive; hard, firm; few 
fine accumulations of salts in the upper part; 
extremely acid. 


The Е and Bt horizons have hue of 10YR or 2.5Y, 
value of 5 or 6 (4 or 5 moist), and chroma of 2 or 3. 
The E horizon is loam or clay loam. The content of clay 
in the Bt horizon is as low as 35 percent in some 
pedons and as high as 60 percent in others. The C 
horizon has hue of 10YR or 2.5Y and value of 5 or 6 (4 
or 5 moist). 


Fairburn Series 


The Fairburn series consists of shallow, well drained 
soils formed in material weathered from calcareous 
mudstone. These soils are on uplands. Permeability is 
moderately slow. Slopes range from 9 to 40 percent. 

Typical pedon of Fairburn cobbly silty clay loam, in 
an area of Norrest-Fairburn-Metre complex, 9 to 40 
percent slopes, 2,300 feet east and 2,000 feet north of 
the southwest corner of sec. 24, T. S, А. 6 E. 


А—0 to 3 inches; dark grayish brown (10YR 4/2) cobbly 
silty clay loam, very dark grayish brown (10YR 3/2) 
moist; weak fine and medium granular structure; 
soft, friable; about 20 percent rock fragments by 
volume: mildly alkaline; clear smooth boundary. 

AC—3 to 8 inches; brown (10YR 5/3) silty clay loam, 
dark brown (10YR 3/3) moist, dark grayish brown 
(10YR 4/2) moist and crushed; weak medium 
prismatic structure parting to weak fine and medium 
subangular blocky; slightly hard, friable; strong 
effervescence; mildly alkaline; clear wavy boundary. 

C—8 to 18 inches; very pale brown (10YR 7/3) silty clay 
1оат, brown (10YR 5/3) moist; massive; hard, 
friable; violent effervescence; moderately alkaline; 
gradual wavy boundary. 

Cr1—18 to 32 inches; very pale brown (10YR 8/3) 
mudstone, very pale brown (10YR 7/3) moist; 
violent effervescence; moderately alkaline; gradual 
wavy boundary. 

Cr2—32 to 60 inches; very pale brown (10YR 8/4) and 
white (10YR 8/1), interbedded loamy mudstone and 
gravelly mudstone; violent effervescence; 
moderately alkaline. 


The depth to bedrock ranges from 10 to 20 inches. 
The depth to carbonates ranges from 0 to 4 inches. 


Soil Survey 


The A horizon has hue of 10YR or 7.5YR, value of 4 
to 6 (3 to 5 moist), and chroma of 1 to 3. It is cobbly 
silty clay loam or cobbly clay loam. Rock fragments 
range in size from gravel to stones and make up 15 to 
30 percent of the A horizon by volume. The C horizon 
has hue of 2.5Y to 7.5 YR, value of 6 to 8 (4 to 7 moist), 
and chroma of 2 to 4. It is silty clay loam or clay loam. 


Glenberg Series 


The Glenberg series consists of deep, well drained 
soils formed in calcareous, loamy alluvium. These soils 
are on flood plains. Permeability is moderately rapid. 
Slopes range from 0 to 4 percent. 

Typical pedon of Glenberg fine sandy loam, 0 to 4 
percent slopes, 1,700 feet east and 1,500 feet north of 
the southwest corner of sec. 17, Т. 2 N., В. 7 E. 


Ар—0 to 5 inches; grayish brown (10YR 5/2) fine sandy 
loam, very dark grayish brown (10YR 3/2) moist; 
weak fine and medium granular structure; soft, very 
friable; strong effervescence; mildly alkaline; abrupt 
smooth boundary. 

C1—5 to 7 inches; pale brown (10YR 6/3) loamy fine 
sand, dark brown (10YR 3/3) moist; single grain; 
loose; strong effervescence; moderately alkaline; 
clear smooth boundary. 

C2—7 to 15 inches; dark brown (10YR 4/3) fine sandy 
loam, very dark grayish brown (10YR 3/2) moist; 
massive; loose; about 14 percent gravel by volume; 
strong effervescence; moderately alkaline; gradual 
wavy boundary. 

C3—15 to 30 inches; brown (10YR 5/3) fine sandy 
loam, very dark brown (10YR 2/2) moist; massive; 
soft, very friable; strong effervescence; moderately 
alkaline; gradual wavy boundary. 

C4—30 to 60 inches; dark brown (10YR 4/3) loamy fine 
sand, very dark grayish brown (10YR 3/2) moist; 
single grain; loose; strong effervescence; 
moderately alkaline. 


The depth to carbonates is 0 to 4 inches. The 
content of coarse fragments ranges from 0 to 15 
percent throughout the profile. The control section 
generally is fine sandy loam or loamy fine sand but is 
loam in some pedons. The A horizon has hue of 10YR 
or 2.5Y, value of 5 or 6 (3 or 4 moist), and chroma of 2 
or 3. 


Grummit Series 


The Grummit series consists of shallow, well drained 
soils formed in clayey material weathered from acid 
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shale. These soils are in the uplands. Permeability is 
moderately slow. Slopes range from 2 to 60 percent. 
Typical pedon of Grummit clay, in an area of 
Grummit-Rock outcrop complex, 15 to 60 percent 
slopes, 1.700 feet east and 800 feet south of the 
northwest corner of sec. 16, T.6 S., R.1 E. 


А—0 to 4 inches; gray (10YH 5/1) clay, dark gray 
(10YR 4/1) moist; weak fine and medium granular 
structure; hard, friable; about 10 percent soft shale 
fragments by volume; strongly acid; clear smooth 
boundary. 

C1—4 to 8 inches; gray (10YR 5/1) clay, dark gray 
(10YR 4/1) moist; massive; hard, friable; about 25 
percent soft shale fragments by volume; strongly 
acid; clear wavy boundary. 

C2—8 to 16 inches; gray (10YR 5/1) clay, dark gray 
(10YR 4/1) moist; massive; hard, friable; about 30 
percent soft shale fragments by volume; very 
strongly acid; gradual wavy boundary. 

Cr—16 to 60 inches; dark gray (2.5Y 4/0), soft shale; 
very strongly acid. 


The depth to shale ranges from 10 to 20 inches. The 
A horizon has value of 5 or 6 (3 or 4 moist) and chroma 
of 1 or 2. It is clay or clay loam. The content of soft 
shale fragments in this horizon ranges from 5 to 25 
percent by volume. The C horizon has hue of 10YR, 
2.5Y, or 5Y, value of 5 or 6 (3 or 4 moist), and chroma 
of 1 or 2. The content of soft shale fragments in this 
horizon ranges from 20 to 50 percent by volume. 


Gurney Series 


The Gurney series consists of moderately deep, well 
drained soils formed in material weathered from 
sedimentary rock. These soils are on mountain prairies. 
Permeability is moderate. Slopes range from 2 to 15 
percent. 

Typical pedon of Gurney loam, in an area of 
Paunsaugunt-Gurney complex, 2 to 15 percent slopes, 
2.100 feet north and 1,300 feet east of the southwest 
corner of sec. 32, T. 45, В. З E. 


А—0 to 5 inches; dark brown (10YR 4/3) loam, very 
dark grayish brown (10YR 3/2) moist; moderate fine 
and medium granular structure; soft, very friable; 
slightly acid; clear smooth boundary. 

Bt1—5 to 9 inches; dark brown (7.5YR 4/4) loam, dark 
reddish brown (5YR 3/4) moist; moderate fine and 
medium subangular blocky structure; soft, very 
friable; shiny films on faces of peds; neutral; clear 
smooth boundary. 


В(2--9 to 16 inches; brown (7.5YR 5/4) clay loam, dark 
brown (7.5YR 4/4) moist; weak medium prismatic 
structure parting to moderate medium blocky; hard, 
friable; patchy films on faces of peds; neutral; 
abrupt wavy boundary. 

Bk1—16 to 22 inches; light yellowish brown (10YR 6/4) 
clay loam, dark yellowish brown (10YR 4/4) moist; 
moderate medium subanguiar blocky structure; very 
hard, friable; few fine and medium accumulations of 
carbonate; strong effervescence; mildly alkaline; 
gradual wavy boundary. 

Bk2—22 to 28 inches; light yellowish brown (10YR 6/4) 
channery clay loam, dark yellowish brown (10YR 
4/4) moist; weak medium subangular blocky 
structure; very hard, friable; about 20 percent rock 
fragments by volume; common fine accumulations 
of carbonate: violent effervescence; moderately 
alkaline; abrupt smooth boundary. 

R—28 to 60 inches; red (2.5YR 5/6), indurated 
sandstone; strong effervescence. 


The depth to carbonates typically is 12 to 18 inches 
but ranges from 10 to 24 inches. Rock fragments range 
in size from channers to flagstones and make up 0 to 
20 percent of the A and Bt horizons and 0 to 35 percent 
of the Bk horizon by volume. The depth to consolidated 
bedrock ranges from 20 to 40 inches. 

The A horizon has hue of 5YR to 10YR, value of 3 or 
4 (2:07 3 moist), and chroma of 1 to 3. It is silt loam or 
loam. The Bt horizon has hue of 2.5YR to 7.5YR and 
value of 4 to 6 (3 or 4 moist). It is silt loam, loam, or 
clay loam. The content of clay in this horizon is as low 
as 20 percent in some pedons and as high as 35 
percent in others. Some pedons have a C horizon. 


Gypnevee Series 


The Gypnevee series consists of deep, well drained 
soils formed in material weathered from reddish, 
gypsiferous siltstone. These soils are in the uplands. 
Permeability is moderate. Slopes range from 6 to 20 
percent. 

Typical pedon of Gypnevee silt loam, in an area of 
Gypnevee-Rekop-Rock outcrop complex, 6 to 15 
percent slopes, 2,600 feet west and 270 feet south of 
the northeast corner of sec. 29, Т. 2 N., В. 7 E. 


А—0 to 8 inches; reddish brown (5YR 5/4) silt loam, 
dark reddish brown (5YR 3/4) moist; weak medium 
subangular blocky structure parting to weak fine and 
medium granular; slightly hard, friable; strong 
effervescence; mildly alkaline; clear smooth 
boundary. 
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АС--8 to 18 inches: red (2.5YR 5/6) silt loam, dark red 
(2.5YR 3/6) moist; moderate fine and medium 
subangular blocky structure; slightly hard, friable; 
many fine streaks of gypsum; strong effervescence; 
mildly alkaline; clear wavy boundary. 

C1—18 to 23 inches; light red (2.5YR 6/6) loam, red 
(2.5YR 4/6) moist; massive; loose; about 35 percent 
gypsum fragments by volume; strong effervescence; 
mildly alkaline; gradual wavy boundary. 

С2--23 to 41 inches; red (2.5YR 5/6) loam, red (2.5YR 
4/6) moist; massive; loose; about 60 percent 
gypsum fragments by volume; strong effervescence; 
mildly alkaline; gradual wavy boundary. 

Cr—41 to 60 inches; light red (2.5YR 6/6), gypsiferous 
siltstone. 


The depth to gypsiferous siltstone ranges from 40 to 
60 inches. The A horizon has hue of 10YR to 5YR, 
value of 4 or 5 (3 or 4 moist), and chroma of 4 to 6. The 
C horizon has hue of 7.5YR to 2.5YR, value of 5 to 7 (4 
to 6 moist), and chroma of 4 to 6. Gypsum fragments 
make up 40 to 60 percent of this horizon by volume. 


Haverson Series 


The Haverson series consists of deep, well drained 
soils formed in calcareous, loamy alluvium. These soils 
are on flood plains. Permeability is moderate. Slopes 
range from 0 to 2 percent. 

Typical pedon of Haverson loam, 0 to 2 percent 
slopes, 2,540 feet south and 810 feet west of the 
northeast corner of sec. 31,7.6S.,R.1E. 


А—0 to 4 inches; light brownish gray (2.5Y 6/2) loam, 
dark grayish brown (2.5Y 4/2) moist; weak medium 
subangular blocky structure parting to weak fine 
granular; soft, very friable; slight effervescence; 
mildly alkaline; clear wavy boundary. 

C—4 to 60 inches: light brownish gray (2.5Y 6/2) loam 
Stratified with thin layers of fine sandy loam, silt 
loam, and clay loam; grayish brown (2.5Y 5/2) 
moist; massive; slightly hard, very friable; slight 
effervescence; mildly alkaline. 


The control section has strata of silt loam, clay loam, 
tine sandy loam, or very fine sandy loam 2 to 10 inches 
thick. The A horizon has hue of 10YR or 2.5Y, value of 
5 or 6 (3 to 5 moist), and chroma of 2 or 3. In areas 
where the moist value is 3, this horizon is too thin to 
qualify as a mollic epipedon. The C horizon has hue of 
10YR or 2.5Y. 


Soil Survey 


Heath Series 


The Heath series consists of deep, well drained soils 
formed in material weathered from limestone and 
calcareous sandstone. These soils are in mountain 
meadows. Permeability is slow. Slopes range from 2 to 
15 percent. 

Typical pedon of Heath silt loam, in an area of Judy- 
Heath-Paunsaugunt Variant complex, 2 to 25 percent 
slopes, 1,400 feet east and 2,300 feet north of the 
southwest corner of sec. 2, T. 1 S., R. 1 E. 


A—0 to 7 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark brown (10YR 2/2) moist; weak 
medium platy structure parting to weak fine 
granular; slightly hard, friable; neutral; clear smooth 
boundary. 

BA—7 to 12 inches; brown (10YR 5/3) silty clay loam, 
dark brown (10YR 3/3) moist; weak medium 
subangular blocky structure; hard, friable; patchy 
films on faces of peds; neutral; gradual smooth 
boundary. 

Bti—12 to 20 inches; brown (7.5YR 5/4) silty clay loam, 
dark brown (7.5YR 4/4) moist; weak medium 
prismatic structure parting to strong fine blocky; 
very hard, firm; shiny films on faces of peds; few 
pebbles; slightly acid; gradual smooth boundary. 

Bt2—20 to 36 inches; brown (7.5YR 5/4) silty clay, dark 
brown (7.5YR 4/4) moist; moderate medium 
prismatic structure parting to strong medium blocky; 
very hard, firm; patchy films on faces of peds; few 
pebbles; slightly acid; abrupt smooth boundary. 

Bk—36 to 42 inches; light brown (7.5 YR 6/4) silty clay 
loam, brown (7.5YR 5/4) moist; weak coarse 
prismatic structure parting to moderate medium and 
coarse subangular blocky; hard, firm; common 
medium and coarse accumulations of carbonate; 
strong effervescence; mildly alkaline; gradual 
smooth boundary. 

C—42 to 60 inches; light brown (7.5YR 6/4) clay loam, 
brown (7.5YR 5/4) moist; massive; hard, friable; few 
or common fine and medium accumulations of 
carbonate; strong effervescence; moderately 
alkaline. 


The mollic epipedon ranges from 7 to 14 inches in 
thickness. The depth to carbonates ranges from 18 to 
40 inches. The content of coarse fragments ranges from 
0 to 5 percent in the A and Bt horizons and from 0 to 20 
percent in the Bk and C horizons by volume. The depth 
to consolidated bedrock is more than 40 inches. 
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The A horizon has value of 4 or 5 (2 or 3 moist) and 
chroma of 1 or 2. It is silt loam or loam. Тһе Bt horizon 
has hue of 7.5YR or 10YR, value of 5 or 6 (3 or 4 
moist). and chroma of 2 to 4. It is silty clay loam, silty 
clay, or clay loam. The content of clay in this horizon is 
as low as 35 percent in some pedons and as high as 50 
percent in others. The C horizon has hue of 7.5YR or 
10YR. !t is silty clay loam or clay loam. 


Heely Series 


The Heely series consists of moderately deep, well 
drained soils formed in material weathered from 
metamorphic rock (fig. 11). These soils are on mountain 
prairies. Permeability is moderate. Slopes range from 6 
to 30 percent. 

Typical pedon of Heely channery loam, in an area of 
Heely-Cordeston complex, 6 to 15 percent slopes, 
2.000 feet east and 700 feet north of the southwest 
corner of sec. 18, T. 1 М, В. 3 E. 


А—0 to 6 inches; very dark grayish brown (10YR 3/2) 
channery loam, very dark brown (10YR 2/2) moist; 
weak fine granular structure; soft, very friable; about 
30 percent rock fragments by volume; neutral; clear 
smooth boundary. 

Bw1—6 to 10 inches; dark grayish brown (10YR 4/2) 
very Падду loam, very dark grayish brown (10YR 
3/2) moist; weak fine subangular blocky structure; 
soft, friable; about 40 percent rock fragments by 
volume; neutral; clear wavy boundary. 

Bw2—10 to 17 inches; light olive brown (2.5Y 5/4) very 
flaggy sandy loam, dark grayish brown (2.5Y 4/2) 
moist; moderate fine and medium subangular blocky 
structure; slightly hard, firm; about 50 percent rock 
fragments by volume; neutral; gradual wavy 
boundary. 

BC—17 to 22 inches; dark grayish brown (2.5Y 4/2) 
extremely flaggy sandy loam, very dark grayish 
brown (2.5Y 3/2) moist; weak medium subangular 
blocky structure; slightly hard, firm; about 65 
percent rock fragments by volume; neutral; clear 
wavy boundary. 

C— 22 to 27 inches; grayish brown (2.5Y 5/2) extremely 
flaggy sandy loam, very dark grayish brown (2.5Y 
3/2) moist; massive; slightly hard, firm; about 70 
percent rock fragments by volume; neutral; gradual 


b d Figure 11.—Profile of Heely channery loam. Soil material is 
wavy oun ary: | between the vertically oriented slate fragments. 
R—27 to 60 inches; grayish brown (2.5Y 5/2), steeply 


tilted metamorphic rock. 


The mollic epipedon ranges from 7 to 14 inches in inches. Rock fragments range in size from channers to 
thickness. The depth to bedrock ranges from 20 to 40 flagstones and make up 15 to 35 percent of the volume 
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in the upper 10 inches and 35 to 70 percent in the 
lower part of the subsoil and in the underlying material. 
In some pedons the content of mica in the control 
section is 25 percent by weight. 

The A horizon has hue of 7.5YR or 10YR, value of 3 
or 4 (2 or 3 moist), and chroma of 2 or 3. It is channery 
loam or channery silt loam. The Bw horizon has hue of 
7.5YR to 2.5Y and chroma of 2 to 4. It is very flaggy 
loam. very flaggy sandy loam, very flaggy clay loam, 
very flaggy silt loam, or very flaggy silty clay loam. The 
C horizon has value of 3 to 7 (2 to 6 moist) and chroma 
of 2 to 5. It is extremely flaggy sandy loam, extremely 
flaggy loam. or extremely flaggy silt loam. Some редоп$ 
do not have a C horizon. 


Hilger Series 


The Hilger series consists of deep, well drained soils 
formed in loamy alluvium or colluvium weathered from 
igneous. metamorphic, and sedimentary rock. These 
soils are on very old stream terraces. Permeability is 
moderate. Slopes range from 0 to 40 percent. 

Typical pedon of Hilger cobbly loam, 6 to 40 percent 
slopes. 1,500 feet south and 800 feet west of the 
northeast corner of sec. 12, T. 131 S. А. 6 E. 


А—0 to 5 inches; very dark gray (10YR 3/1) cobbly 
loam, black (10YR 2/1) moist; moderate fine 
granular structure; slightly hard, very friable; many 
fine roots; about 20 percent rock fragments by 
volume: neutral; clear wavy boundary. 

Bt1—5 10 9 inches; dark grayish brown (10YR 4/2) мегу 
cobbly loam, very dark grayish brown (10YR 3/2) 
moist: weak medium prismatic structure parting to 
moderate fine subangular blocky; hard, friable; 
many fine and medium roots; shiny films on faces of 
peds; about 35 percent rock fragments by volume; 
neutral; clear wavy boundary. 

Bt2—9 to 18 inches; brown (10YR 5/3) very cobbly clay 
loam, dark brown (10YR 4/3) moist; moderate 
medium prismatic structure parting to strong fine 
and medium subangular blocky; hard, firm; common 
fine and medium roots; patchy films on faces of 
peds: about 45 percent rock fragments by volume; 
neutral: clear wavy boundary. 

Bk—18 to 26 inches; very pale brown (10YR 7/3) very 
cobbly loam, brown (10YR 5/3) moist; moderate fine 
and medium subangular blocky structure; slightly 
hard. friable; common medium roots; about 55 
percent rock fragments by volume; few fine 
accumulations of carbonate; strong effervescence; 
moderately alkaline; gradual wavy boundary. 


Soil Survey 


C—26 to 60 inches; light brownish gray (10YR 6/2) 
extremely cobbly loam, grayish brown (10YR 5/2) 
moist; massive; soft, very friable; about 65 percent 
rock fragments by volume; strong effervescence; 
moderately alkaline. 


The mollic epipedon is 7 to 12 inches thick. The 
depth to carbonates ranges from 15 to 20 inches. The 
content of cobbles ranges from as low as 15 percent in 
the A horizon to as high as 75 percent in the C horizon 
by volume. 

The A horizon has hue of 7.5YR or 10YR, value of 3 
or 4 (2 or 3 moist), and chroma of 1 or 2. The content 
of clay in the Bt horizon is as low as 25 percent in 
some pedons and as high as 35 percent in others. The 
C horizon has hue of 2.5Y or 10YR, value of 5 to 7 (4 
to 6 moist), and chroma of 2 to 4. The content of 
carbonates in this horizon is about 15 to 20 percent. 

The Hilger soil in the Hilger-Metre complex, 10 to 40 
percent slopes, is a taxadjunct to the series because it 
has reddish colors throughout. This difference, however, 
does not significantly alter the use or behavior of the 
soil. 


Hopdraw Series 


The Hopdraw series consists of deep, excessively 
drained soils formed in material weathered from 
sandstone. These soils are on mountain side slopes. 
Permeability is rapid. Slopes range from 10 to 75 
percent. 

Typical pedon of Hopdraw cobbly loamy fine sand, in 
an area of Hopdraw-Sawdust-Rock outcrop complex, 40 
to 80 percent slopes, 2,500 feet south and 1,200 feet 
east of the northwest corner of sec. 27, T. 3S, В. ТЕ. 


А—0 to 3 inches; grayish brown (10YR 5/2) cobbly 
loamy fine sand, very dark grayish brown (10YR 
3/2) moist; weak very fine granular structure; loose, 
very friable; about 20 percent rock fragments by 
volume; slight effervescence; moderately alkaline; 
clear wavy boundary. 

С1--3 to 9 inches; pale brown (10YR 6/3) very gravelly 
loamy fine sand, dark brown (10YR 4/3) moist; 
single grain; loose; about 35 percent rock fragments 
by volume; strong effervescence; moderately 
alkaline; gradual wavy boundary. 

C2—9 to 14 inches; light gray (ТОМА 7/2) very gravelly 
(сату fine sand, grayish brown (10YR 5/2) moist; 
single grain; loose; about 40 percent rock fragments 
by volume; violent effervescence; moderately 
alkaline; gradual wavy boundary. 
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C3—14 to 44 inches; very pale brown (10YR 8/4) very 
gravelly Joamy fine sand, very pale brown (10YR 
7/4) moist: single grain; loose; about 45 percent 
rock fragments by volume; violent effervescence; 
moderately alkaline; abrupt wavy boundary. 

R—44 to 60 inches; pink (7.5YR 8/4), hard sandstone; 
moderately alkaline. 


The depth to sandstone is more than 40 inches. 
Rock fragments range in size from gravel to flagstones 
and make up 15 to 25 percent of the A horizon and 35 
to 75 percent of the С horizon by volume. 

The A horizon has hue of 7.5YR or 10YR, value of 4 
to 6 (2 to 4 moist), and chroma of 2 or 3. It is cobbly 
loamy fine sand, very cobbly loamy fine sand, gravelly 
fine sand, or very gravelly fine sand. The C horizon has 
hue of SYR to 10YR, value of 5 to 8 (4 to 7 moist), and 
chroma of 2 to 6. It is very gravelly loamy fine sand, 
very gravelly loamy sand, very gravelly fine sand, or 
very gravelly sand. The R horizon is hard to extremely 
hard sandstone. The sandstone has some cracks and 
fractures. 


Judy Series 


The Judy series consists of moderately deep, well 
drained soils formed in material weathered from 
limestone. These soils are in mountain meadows. 
Permeability is slow. Slopes range from 2 to 25 percent. 

Typical pedon of Judy silt loam, in an area of Judy- 
Heath-Paunsaugunt Variant complex, 2 to 25 percent 
slopes. 1,450 feet east and 2,500 feet north of the 
southwest corner of ѕес. 2, Т. 1 S., А. 1 E. 


А—0 to б inches; dark brown (7.5YR 4/2) silt loam, dark 
brown (7.5YR 3/2) moist; moderate fine and 
medium granular structure; soft, friable; about 5 
percent rock fragments by volume; neutral; clear 
smooth boundary. 

BA—6 to 9 inches; reddish brown (5YR 4/3) silty clay 
loam, dark reddish brown (5YR 3/3) moist; 
moderate fine and medium subangular blocky 
structure; slightly hard, friable; about 5 percent rack 
fragments by volume; neutral; clear wavy boundary. 

B1—9 to 15 inches; reddish brown (5YR 4/4) silty clay, 
dark reddish brown (SYR 3/4) moist; weak medium 
prismatic structure parting to moderate fine and 
medium subangular blocky; very hard, firm: shiny 
films on faces of peds; about 5 percent rock 
fragments by volume: neutral; clear wavy boundary. 

Bk—15 to 24 inches; reddish brown (5YR 5/4) silty clay 
loam, reddish brown (5YR 4/4) moist; moderate 


medium subangular blocky structure; hard, firm; 
about 15 percent rock fragments by volume; few 
fine accumulations of carbonate; strong 
effervescence; moderately alkaline; abrupt wavy 
boundary. 

R—24 to 60 inches; light gray (10YR 7/2) limestone. 


The mollic epipedon ranges from 7 to 12 inches in 
thickness. The depth to carbonates ranges from 8 to 18 
inches. The depth to consolidated bedrock ranges from 
20 to 40 inches. 

The A horizon has hue of 7.5YR or 10YR, value of 4 
or 5 (2 ог 3 moist), and chroma of 2 or 3. It is silt loam 
or loam. Тһе Bt horizon has hue of 10YR to 5YR, value 
of 4 to 6 (3 to 5 moist), and chroma of 3 to 6. It is silty 
clay loam, silty clay, clay, or clay loam. The content of 
clay in this horizon is as low as 35 percent in some 
pedons and as high as 50 percent in others. Some 
pedons have a C horizon. 


Lail Series 


The Lail series consists of deep, well drained soils 
formed in alluvium weathered from limestone and 
calcareous sandstone. These soils are on forested 
mountains. Permeability is slow. Slopes range from 2 to 
12 percent. 

Typical pedon of Lail silt loam, in an area of Stovho- 
Lail-Trebor complex, 2 to 12 percent slopes, 800 feet 
west and 150 feet north of the southeast corner of sec. 
20, T. 13S, В. 2 E. 


Oi—1 inch to O; forest litter. 

А—0 to 1 inch; dark grayish brown (10YR 4/2) silt loam, 
very dark brown (10YR 2/2) moist; weak fine and 
medium granular structure; soft, very friable; slightly 
acid; abrupt wavy boundary. 

E—1 to 6 inches; light gray (10YR 7/2) silt loam, brown 
(10YR 5/3) moist; weak medium subangular blocky 
structure parting to moderate thin and medium 
platy; slightly hard, friable; slightly acid; clear wavy 
boundary. 

B/E—6 to 10 inches; reddish brown (5YR 5/4) clay, dark 
reddish brown (5YR 3/4) moist (B); light gray (10YR 
7/2) silt loam, brown (10YR 5/3) moist (E); 
moderate medium subangular blocky structure; 
hard, firm; patchy films on faces of peds; neutral; 
clear wavy boundary. 

Bt1—10 to 20 inches; reddish brown (5YR 5/4) clay, 
dark reddish brown (5YR 3/4) moist; moderate 
medium prismatic structure parting to moderate 
medium blocky; very hard, very firm; shiny films on 
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faces of peds; neutral; clear wavy boundary. 

Bt2—20 to 26 inches; reddish brown (5YR 5/4) clay, 
dark reddish brown (BYR 3/4) moist; weak coarse 
prismatic structure parting to moderate medium 
subangular blocky; very hard, very firm; patchy films 
on faces of peds; few fine accumulations of 
carbonate; slight effervescence; mildly alkaline; 
gradual wavy boundary. 

Bk—26 to 34 inches; light red (2.5 YR 6/6) clay loam, 
red (2.5YR 5/6) moist; weak coarse subangular 
blocky structure; very hard, firm; common fine 
accumulations of carbonate; about 5 percent 
limestone fragments by volume; strong 
effervescence; mildly alkaline; gradual маму 
boundary. 

C—34 to 60 inches; red (2.5YR 5/6) clay loam, red 
(2.5YR 4/6) moist; massive; very hard, firm; about 
10 percent limestone fragments by volume; strong 
effervescence; moderately alkaline. 


The depth to carbonates ranges from 20 to 32 
inches. The content of rock fragments ranges from 0 to 
15 percent by volume. Typically, the depth to 
consolidated bedrock is more than 60 inches. 

The A horizon has hue of 10YR or 7.5YR, value of 4 
ог 5 (2 or 3 moist), and chroma of 2 or 3. It is 
dominantly silt loam but is loam in some pedons. The Е 
horizon has hue of 10YR to SYR and value of 6 or 7 (4 
to 6 moist). It is loam or silt loam. The Bt horizon has 
hue of SYR or 2.5YR, value of 4 to 6 (3 to 5 moist), and 
chroma of 3 or 4. The content of clay in this horizon is 
as low as 35 percent in some pedons and as high as 50 
percent in others. The C horizon has hue of 5YR or 
2.5YR. value of 5 to 7 (4 to 6 moist), and chroma of 4 
to 6. It is clay loam, sandy clay loam, loam, or sandy 
loam. 


Lakoa Series 


The Lakoa series consists of deep, well drained soils 
formed in material weathered from sandstone. These 
soils are on forested mountains. Permeability is 
moderate. Slopes range from 3 to 40 percent. 

Typical pedon of Lakoa very fine sandy loam, in an 
area of Rockoa-Lakoa-Rock outcrop complex, 10 to 40 
percent slopes, 200 feet south and 85 feet east of the 
northwest corner of sec. 19, T. AS, В. 1 Е. 


Oi—1 inch to 0; forest litter. 

А—0 to 5 inches; gray (10YR 5/1) very fine sandy loam, 
very dark gray (10YR 3/1) moist; weak medium 
subangular blocky structure parting to weak medium 
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platy; soft, very friable; slightly acid; abrupt smooth 
boundary. 

B/A—5 to 11 inches; yellowish brown (10YR 5/4) clay 
loam, dark yellowish brown (10YR 4/4) moist (Bt); 
pale brown (10YR 6/3) sandy loam, dark brown 
(10YR 4/3) moist (E); weak medium subangular 
blocky structure; hard, friable; slightly acid: clear 
smooth boundary. 

Bti—11 to 18 inches; yellowish brown (10YR 5/4) clay 
loam, dark yellowish brown (10YR 4/4) moist; weak 
medium prismatic structure parting to strong 
medium blocky; very hard, firm; shiny films on faces 
of peds; slightly acid; clear smooth boundary. 

Bt2—18 to 22 inches; light yellowish brown (10YR 6/4) 
clay loam, dark yellowish brown (10YR 4/4) moist; 
weak coarse prismatic structure parting to moderate 
medium subangular blocky; very hard, firm; patchy 
films on faces of peds; slightly acid; clear smooth 
boundary. 

Bk1—22 to 26 inches; pale brown (10YR 6/3) clay 
loam, dark brown (10YR 4/3) moist; weak medium 
subangular blocky structure; very hard, friable; 
common fine accumulations of carbonate; strong 
effervescence; mildly alkaline; clear smooth 
boundary. 

Bk2—26 to 33 inches; pale brown (10YR 6/3) clay 
loam, brown (10YR 5/3) moist; weak coarse 
subangular blocky structure; hard, friable; about 10 
percent gravel by volume; many fine accumulations 
of carbonate; strong effervescence; mildly alkaline: 
gradual smooth boundary. 

C—33 to 60 inches; very pale brown (10YR 7/3) 
gravelly clay loam, pale brown (10YR 6/3) moist; 
massive; slightly hard, friable; about 25 percent 
gravel by volume; common medium accumulations 
of carbonate; strong effervescence; mildly alkaline. 


The depth to carbonates ranges from 20 to 30 
inches. The depth to bedrock ranges from 40 to more 
than 60 inches. The content of gravel ranges, by 
volume, from 0 to 15 percent in the Bk horizon and from 
15 to 40 percent in the C horizon. 

The A horizon has hue of 10YR, value of 4 or 5 (2 or 
3 moist), and chroma of 1 to 3. It is loam, silt loam, or 
very fine sandy loam. Some pedons have a thin E 
horizon. The Bt horizon has hue of 7.5YR or 10YR, 
value of 5 to 7 (4 to 6 moist), and chroma of 2 to 4. It is 
clay loam or sandy clay loam. The content of clay in 
this horizon is as low as 20 percent in some pedons 
and as high as 30 percent in others. The C horizon has 
hue of 7.5YR or 10YR, value of 5 to 7 (4 to 6 moist), 
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and chroma of 2 to 4. It is gravelly clay loam or gravelly 
loam. 


Marshbrook Series 


The Marshbrook series consists of deep, poorly 
drained soils formed in а а! material weathered from 
slate. quartzite, and schist. These soils are on flood 
plains in mountain valleys. Permeability is moderately 
slow. Slopes range from 0 to 4 percent. 

Typical pedon of Marshbrook loam, in an area of 
Cordeston-Marshbrook loams, 0 to 6 percent slopes, 
1.300 feet south and 1,100 feet east of the northwest 
corner of sec. 32, T. М., В. З Е. 


А1—0 to 9 inches; very dark grayish brown (10YR 3/2) 
loam, very dark brown (10YR 2/2) moist: moderate 
fine and medium granular structure; soft, very 
friable: neutral; clear smooth boundary. 

A2—9 to 25 inches: dark grayish brown (10YR 4/2) 
loam. very dark grayish brown (10YR 3/2) moist; 
common medium prominent reddish brown (5YR 4/4 
moist) mottles; weak medium subangular blocky 
structure; hard, friable; neutral; gradual wavy 
boundary. 

Bg—25 to 41 inches: grayish brown (10YR 5/2) loam, 
dark grayish brown (10YR 4/2) moist; common 
medium prominent reddish brown (5YR 4/4 moist) 
mottles: very weak coarse subangular blocky 
structure; hard, friable; neutral; gradual wavy 
boundary. 

Cg1—41 to 50 inches; dark grayish brown (10YR 4/2) 
gravelly loam, very dark grayish brown (10YR 3/2) 
moist: many medium prominent reddish brown (SYR 
4;4 moist) mottles: massive; hard, friable; about 25 
percent gravel by volume; neutral; gradual wavy 
boundary. 

Cg2—50 to 60 inches; dark gray (10YR 4/1) gravelly 
sandy loam, very dark gray (10У 3/1) moist; 
common fine and medium prominent reddish brown 
(5YR 4/4 moist) mottles; massive; slightly hard, 
friable: about 15 percent rock fragments by volume; 
neutral. 


The mollic epipedon ranges from 24 to 40 inches in 
thickness. Carbonates are below a depth of 40 inches. 
Rock fragments range in size from gravel to cobbles 
and make up 0 to 10 percent of the control section by 
volume. 

The A horizon has hue of 10YR or 2.5Y, value of 3 to 
5. and chroma of 1 to 3. It is loam or clay loam. The Bg 
horizon has hue of 10YR or 2.5Y, value of 5 or 6 (4 or 5 


moist), and chroma of 1 or 2. It has common or many 
distinct or prominent mottles. The C horizon has hue of 
10YR or 2.5Y, value of 4 to 6 (3 to 6 moist), and 
chroma of 1 to 3. It is gravelly loam or gravelly sandy 
loam below a depth of 40 inches. 


Metre Series 


The Metre series consists of moderately deep, well 
drained soils formed in clayey material weathered from 
mudstone or shale. These soils are on uplands. When 
dry, they are characterized by cracks that are 0.5 inch 
to 2.0 inches wide and several feet long and extend 
through the subsoil. Gilgai relief is prominent. 
Permeability is very slow. Slopes range from 2 to 15 
percent. 

Typical pedon of Metre clay, in an area of Norrest- 
Fairburn-Metre complex, 9 to 40 percent slopes, 1,400 
feet south and 100 feet west of the northeast corner of 
sec. 26, T. 45. В. 6 E. 


А—0 to 5 inches; very dark grayish brown (10YR 3/2) 
clay, very dark brown (10YR 2/2) moist; moderate 
fine and medium subangular blocky structure; hard, 
friable; neutral; clear smooth boundary. 

Ву/1--5 to 10 inches; very dark gray (10YR 3/1) clay, 
black (10YR 2/1) moist; moderate medium prismatic 
structure parting to strong medium subangular 
blocky; very hard, very firm; slight effervescence; 
mildly alkaline; clear wavy boundary. 

Bw2—10 to 18 inches; dark gray (10YR 4/1) clay, very 
dark grayish brown (10YR 3/2) moist; moderate 
medium and coarse prismatic structure parting to 
moderate medium subangular blocky; very hard, 
extremely firm; few intersecting slickensides; slight 
effervescence; moderately alkaline; clear wavy 
boundary. 

Bw3—18 to 26 inches; dark gray (10YR 4/1) and light 
reddish brown (5YR 6/4) clay, very dark grayish 
brown (10YR 3/2) and reddish brown (5YR 5/4) 
moist; weak coarse prismatic structure; very hard, 
extremely firm; few intersecting slickensides; strong 
effervescence; moderately alkaline; clear wavy 
boundary. 

Bk—26 to 36 inches; reddish brown (BYR 5/4) and 
reddish gray (SYR 5/2) clay, reddish brown (SYR 
4/4) and dark reddish gray (5ҮН 4/2) moist; weak 
very coarse prismatic structure; very hard, 
extremely firm; few intersecting slickensides; 
common medium accumulations of carbonate; 
strong effervescence; moderately alkaline; gradual 
wavy boundary. 
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Cr—36 to 60 inches; reddish brown (БҮН 5/4), soft, 
clayey mudstone. 


The depth to soft mudstone or shale ranges from 20 
to 40 inches. The depth to carbonates ranges from 0 to 
10 inches. The то с epipedon ranges from 8 to 20 
inches in thickness. 

The A horizon has value of 3 or 4 (2 or 3 moist) and 
chroma of 1 or 2. The Bw horizon has hue of 2.5Y to 
5YR, value of 3 to 6 (2 to 5 moist), and chroma of 1 to 
4. The Cr horizon is soft, clayey mudstone or shale. 


Mocmont Series 


The Мостот series consists of deep, well drained 
soils formed in colluvium and material weathered from 
granite. These soils are on forested mountains. 
Permeability is moderate. Slopes range from 2 to 60 
percent. 

Typical pedon of Mocmont gravelly loam, in an area 
of Mocmont-Rock outcrop complex, 10 to 40 percent 
slopes, 1,650 feet north and 1,400 feet east of the 
southwest corner of sec. 1, T. 3S, В. 5 Е. 


Oi—1 inch to 0; forest litter. 

А—0 to 2 inches; dark grayish brown (10YR 4/2) 
gravelly loam, very dark brown (10YR 2/2) moist; 
weak fine granular structure; soft, very friable; about 
20 percent rock fragments by volume; neutral; 
abrupt smooth boundary. 

E—2 to 12 inches; very pale brown (10YR 7/3) gravelly 
loam, brown (10YR 5/3) moist; weak thin platy 
structure parting to weak fine granular; soft, very 
friable; about 20 percent rock fragments by volume; 
medium acid; abrupt smooth boundary. 

B/E—12 to 18 inches; light yellowish brown (10YR 6/4) 
very gravelly clay loam, dark yellowish brown (10YR 
4/4) moist (B); very pale brown (10YR 7/3) very 
gravelly loam, brown (10YR 5/3) moist (Е); 
moderate medium subangular blocky structure; 
slightly hard, friable; about 40 percent rock 
fragments by volume; slightly acid; gradual wavy 
boundary. 

Bt1—18 to 23 inches; light yellowish brown (10YR 6/4) 
very gravelly clay toam, dark yellowish brown (10YR 
4/4) moist; weak medium prismatic structure parting 
to moderate fine and medium subangular blocky; 
hard, friable; shiny films on faces of peds; about 40 
percent rock fragments by volume; slightly acid; 
gradual wavy boundary. 

Bt2—23 to 38 inches; light yellowish brown (10YR 6/4) 
very gravelly clay loam, yellowish brown (10YR 5/4) 
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moist; weak medium prismatic structure parting to 
moderate medium subangular blocky; hard, friable; 
shiny films on faces of peds; about 45 percent rock 
fragments by volume; neutral; gradual wavy 
boundary. 

8:3—38 to 44 inches; light yellowish brown (10YR 6/4) 
very gravelly clay loam, yellowish brown (10YR 5/4) 
moist; weak coarse prismatic structure parting to 
weak medium subangular blocky; hard, friable; 
patchy films on faces of peds; about 50 percent 
rock fragments by volume; neutral; gradual wavy 
boundary. 

Bt4—44 to 50 inches; light yellowish brown (10YR 6/4) 
very gravelly clay loam, yellowish brown (10YR 5/4) 
moist; weak coarse subangular blocky structure; 
very hard, firm; about 55 percent rock fragments by 
volume; neutral; gradual wavy boundary. 

BC—50 to 60 inches; light yellowish brown (10YR 6/4) 
very gravelly loam, yellowish brown (10YR 5/4) 
moist; very weak coarse subangular blocky 
structure; very hard, firm; about 60 percent rock 
fragments by volume; neutral. 


Rock fragments range in size from gravel to cobbles 
and make up 10 to 25 percent of the surface layer and 
35 to 70 percent of the subsoil by volume. Typically, the 
depth to consolidated bedrock is more than 60 inches, 
but it ranges from 40 to more than 60 inches. 

The A horizon has value of 4 to 6 (2 or 3 moist) and 
chroma of 1 or 2. The E horizon has value of 5 to 8 (4 
to 6 moist) and chroma of 2 to 4. The A and E horizons 
are gravelly loam, gravelly sandy loam, cobbly loam, 
cobbly sandy loam, or sandy loam. The Bt horizon has 
value of 5 or 6 (4 or 5 moist) and chroma of 3 or 4. It is 
very gravelly clay loam, very cobbly clay loam, very 
gravelly loam, or very cobbly loam. The content of clay 
in this horizon is as low as 20 percent in some pedons 
and as high as 35 percent in others. The BC horizon 
has value of 5 or 6 (4 or 5 moist) and chroma of 4 to 6. 
It is very gravelly clay loam, extremely gravelly clay 
loam, very gravelly loam, extremely gravelly loam, or 
extremely cobbly sandy clay loam. 


Nevee Series 


The Nevee series consists of deep, well drained soils 
formed in material weathered from reddish siltstone, 
sandstone, and silty shale. These soils are on uplands, 
terraces, and alluvial fans. Permeability is moderate. 
Slopes range from 2 to 30 percent slopes. 

Typical pedon of Nevee silt loam, in an area of 
Spearfish-Nevee silt loams, 9 to 30 percent slopes, 


Custer and Pennington Counties, Black Hills Parts, South Dakota 131 


1.150 feet west and 50 feet south of the northeast 
corner of sec. 21, Т. 1 М., В. 7 E. 


А1—0 to 4 inches; yellowish red (5YR 4/6) silt loam, 
reddish brown (SYR 4/4) moist; weak fine granular 
structure; soft, very friable; strong effervescence: 
moderately alkaline; clear smooth boundary. 

A2—4 to 8 inches; yellowish red (SYR 5/6) silt loam, 
reddish brown (5YR 4/4) moist; weak medium 
subangular blocky structure; slightly hard, friable; 
strong effervescence; moderately alkaline; clear 
smooth boundary. 

C1—8 to 36 inches; reddish yellow (SYR 6/6) silt loam, 
yellowish red (BYR 4/6) moist; massive; hard, firm; 
strong effervescence; moderately alkaline; gradual 
wavy boundary. 

С2--36 to 60 inches; light red (2.5 YR 6/6) loam, red 
(2.5YR 4/6) moist; massive; very hard, firm; strong 
effervescence; moderately alkaline. 


The depth to carbonates is less than 10 inches. The 
A horizon has hue of 10YR to SYR, value of 4 to 6 (3 or 
4 moist), and chroma of 2 to 6. It typically is silt loam 
but is loam, very fine sandy loam, or channery loam in 
some pedons. Some pedons have an AC horizon. The 
C horizon has hue of 2.5 YR to 7.5 YR, value of 5 to 7 (4 
to 6 moist), and chroma of 3 to 6. It is loam, silt loam, 
very fine sandy loam, or channery loam. 


Nihill Series 


The Nihill series consists of deep, well drained soils 
formed in calcareous, gravelly alluvium. These soils are 
on terraces. Permeability is moderately rapid. Slopes 
range from 6 to 50 percent. 

Typical pedon of Nihill gravelly loam, in an area of 
Zigweid-Nihill complex, 6 to 15 percent slopes, 2,500 
feet east and 1,300 feet south of the northwest corner 
of sec. 14, T. 5S, А. З E. 


А1—0 to 3 inches; grayish brown (10YR 5/2) gravelly 
(сат, very dark grayish brown (10YR 3/2) moist; 
weak fine and medium granular structure; soft, 
friable; about 30 percent gravel by volume; slight 
effervescence; mildly alkaline; clear smooth 
boundary. 

A2—3 to 7 inches; light brownish gray (10YR 6/2) 
gravelly loam, dark grayish brown (10YR 4/2) moist; 
weak very fine, fine, and medium granular structure; 
soft, friable; about 35 percent gravel by volume; 
strong effervescence; mildly alkaline; clear smooth 
boundary. 

C—7 to 60 inches; very pale brown (10YR 7/3) very 


gravelly loam, pale brown (10YR 6/3) moist; 
massive; soft, very friable; about 55 percent gravel 
by volume; violent effervescence; moderately 
alkaline. 


The content of gravel, by volume, is 15 to 35 percent 
in the A horizon and 35 to 70 percent in the C horizon. 
The A horizon has chroma of 2 or 3. It generally is 
gravelly loam but is gravelly sandy loam or cobbly loam 
in some pedons. The C horizon has value of 6 or 7 (4 
to 6 moist) and chroma of 2 to 4. It is very gravelly loam 
or extremely gravelly sandy loam. 


Norrest Series 


The Norrest series consists of moderately deep, well 
drained soils formed in material weathered from 
mudstone. These soils are on uplands. Permeability is 
moderately slow. Slopes range from 2 to 30 percent. 

Typical pedon of Norrest cobbly silty clay loam, in an 
area of Norrest-Fairburn-Metre complex, 9 to 40 percent 
slopes, 2,250 feet east and 1,950 feet north of the 
southwest corner of sec. 24, T. 4S, А. 6 E. 


А—0 to 4 inches; grayish brown (10YR 5/2) cobbly silty 
clay loam, very dark grayish brown (10YR 3/2) 
moist; moderate very fine and fine granular 
structure; slightly hard, friable; about 25 percent 
rock fragments by volume; mildly alkaline; clear 
smooth boundary. 

Bt—4 to 8 inches; brown (10YR 5/3) cobbly silty clay, 
dark brown (10YR 4/3) moist; moderate medium 
prismatic structure parting to moderate medium 
blocky; very hard, firm; shiny films on faces of peds; 
about 20 percent rock fragments by volume; mildly 
alkaline; clear wavy boundary. 

Btk—8 to 16 inches; very pale brown (10YR 7/3) silty 
clay, brown (10YR 5/3) moist; strong medium 
prismatic structure parting to moderate medium 
blocky; very hard, firm; patchy films on faces of 
peds; about 5 percent rock fragments by volume; 
violent effervescence; moderately alkaline; gradual 
wavy boundary. 

BC—16 to 24 inches; very pale brown (10YR 7/3) silty 
clay јоат, pale brown (10YR 6/3) moist; moderate 
coarse prismatic structure parting to weak medium 
subangular blocky; very hard, firm; about 10 percent 
soft mudstone fragments by volume; strong 
effervescence; moderately alkaline; gradual wavy 
boundary. 

C—24 to 32 inches; very pale brown (10YR 7/3) silty 
clay loam, pale brown (10YR 6/3) moist; massive; 
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hard, friable; about 25 percent soft mudstone 
fragments by volume; common fine accumulations 
of carbonate; strong effervescence; moderately 
alkaline; gradual wavy boundary. 

Cr—32 to 60 inches; very pale brown (10YR 8/3), soft 
mudstone; strong effervescence; moderately 
alkaline. 


The depth to bedrock ranges from 20 to 40 inches. 
The depth to carbonates ranges from 2 to 20 inches. 
Rock fragments range in size from gravel to cobbles 
and make up 5 to 25 percent of the A and Bt horizons 
by volume. 

The A horizon has value of 4 or 5 (2 or 3 moist) and 
chroma of 2 or 3. It is cobbly silty clay loam, cobbly clay 
loam, silty clay loam, or clay loam. The Bt horizon has 
value of 5 to 7 (4 to 6 moist) and chroma of 2 or 3. It is 
clay loam, silty clay loam, silty clay, cobbly silty clay, or 
clay. The content of clay in this horizon is as low as 35 
percent in some pedons and as high as 45 percent in 
others. Some pedons do not have a C horizon. 


Pactola Series 


The Pactola series consists of deep, well drained 
soils formed in material weathered from steeply tilted 
metamorphic rock. These soils are on forested 
mountains. Permeability is moderate. Slopes range from 
6 to 60 percent. 

Typical pedon of Pactola channery loam, in an area 
of Pactola-Virkula-Rock outcrop complex, 10 to 40 
percent slopes, 1,500 feet east and 200 feet north of 
the southwest corner of sec. 14, T.2N.,R.4€. 


Oi—1 inch to 0; forest litter. 

А—0 to 1 inch; dark gray (10YR 4/1) channery loam, 
black (10ҮН 2/1) moist; weak fine and medium 
granular structure; soft, very friable; about 15 
percent rock fragments by volume; slightly acid; 
abrupt smooth boundary. 

E—1 to 11 inches; very pale brown (10YR 7/3) 
channery loam, brown (10YR 5/3) moist; weak thin 
platy structure; soft, very friable; about 30 percent 
rock fragments by volume; medium acid; clear wavy 
boundary. 

B/E—11 to 18 inches; pale brown (10YR 6/3) very 
channery clay loam, dark brown (10YR 4/3) moist 
(В); very pale brown (10YR 7/3) channery loam, 
brown (10YR 5/3) moist (E); weak fine and medium 
subangular blocky structure; slightly hard, friable; 
about 40 percent rock fragments by volume; 
medium acid; clear wavy boundary. 
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Bt—18 to 42 inches; yellowish brown (10YR 5/4) 
extremely channery clay loam, dark yellowish brown 
(10YR 4/4) moist; moderate medium subangular 
blocky structure; slightly hard, firm; shiny films on 
faces of peds; about 65 percent rock fragments by 
volume; medium acid; diffuse wavy boundary. 

R—42 to 60 inches; grayish brown (2.5Y 5/2), steeply 
tilted, fractured metamorphic rock. 


The depth to fractured bedrock is 40 to 60 inches. 
Rock fragments range in size from channers to 
flagstones and make up 15 to 30 percent of the A and 
E horizons and 40 to 70 percent of the Bt horizon by 
volume. 

The A horizon has value of 4 or 5 (2 or 3 moist) and 
chroma of 1 or 2. It is dominantly channery loam but is 
channery silt loam in some pedons. Some pedons do 
not have an O or A horizon. The E horizon has hue of 
10YR or 2.5Y, value of 6 or 7 (4 or 5 moist), and 
chroma of 2 or 3. It is channery loam or channery silt 
loam. The Bt horizon has hue of 10YR or 2.5Y, value of 
5 or 6 (4 or 5 moist), and chroma of 3 or 4. It is 
extremely channery clay loam or extremely channery 
silty clay loam. The content of clay in this horizon is as 
low as 27 percent in some pedons and as high as 35 
percent in others. Some pedons have a C horizon. 


Paunsaugunt Series 


The Paunsaugunt series consists of shallow, well 
drained soils formed in material weathered from 
limestone and calcareous sandstone. These soils are 
on mountains and uplands. Permeability is moderate. 
Slopes range from 2 to 40 percent. 

Typical pedon of Paunsaugunt gravelly loam, in an 
area of Paunsaugunt-Rock outcrop complex, 6 to 30 
percent slopes, 2,440 feet west and 1,980 feet south of 
the northeast corner of sec. 28, T. 2 М, В. 7 E. 


А1—0 to 2 inches; dark brown (10YR 4/3) gravelly 
loam, very dark grayish brown (10YR 3/2) moist; 
weak fine and medium granular structure; soft, very 
friable; about 30 percent rock fragments by volume; 
strong effervescence; mildly alkaline; abrupt smooth 
boundary. 

A2—2 to 6 inches; brown (10YR 5/3) gravelly loam, 
very dark grayish brown (10YR 3/2) moist; weak 
medium subangular blocky structure parting to weak 
fine and medium granular; soft, very friable; about 
35 percent rock fragments by volume; strong 
effervescence; mildly alkaline; clear smooth 
boundary. 
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C—6 to 11 inches; brown (10YR 5/3) very gravelly 
loam, dark brown (7.5YR 3/2) moist; weak fine 
subangular blocky structure; soft, very friable; about 
45 percent rock fragments by volume; strong 
effervescence; mildly alkaline; abrupt wavy 
boundary. 

R—11 to 60 inches; light brown (7.5YR 6/4) and pink 
(7.5YR 8/4) limestone bedrock. 


The mollic epipedon ranges from 5 to 12 inches in 
thickness. The depth to bedrock ranges from 10 to 20 
inches. Rock fragments range in size from gravel to 
cobbles and make up 25 to 50 percent of the volume. 

The A horizon has hue of 7.5YR or 10YR, value of 3 
or 4 moist, and chroma of 2 or 3. The С horizon has 
hue of 7.5YR or 10YR, value of 5 to 7 (3 to 5 moist), 
and chroma of 2 or 3. 


Paunsaugunt Variant 


The Paunsaugunt Variant consists of shallow, well 
drained soils that formed in material weathered from 
limestone and calcareous sandstone. These soils are in 
mountain meadows. Permeability is moderate. Slopes 
range from 2 to 25 percent. 

Typical pedon of Paunsaugunt Variant gravelly silt 
loam, in an area of Judy-Heath-Paunsaugunt Variant 
complex, 2 to 25 percent slopes, 1,500 feet east and 
1,650 feet south of the northwest corner of sec. 2, T. 1 
S., В. 1 Е. 


А—0 to 4 inches; dark brown (7.5YR 4/2) gravelly silt 
loam, dark brown (7.5YR 3/2) moist; weak fine and 
medium granular structure; soft, friable; about 25 
percent rock fragments by volume; neutral; clear 
smooth boundary. 

AC—4 to 11 inches; dark reddish gray (5YR 4/2) very 
gravelly loam, dark reddish brown (5YR 3/2) moist; 
moderate fine and medium subangular blocky 
Structure; soft, friable; about 45 percent rock 
fragments by volume; violent effervescence; mildly 
alkaline; clear wavy boundary. 

R—11 to 60 inches; light gray (10YR 7/2) limestone. 


The mollic epipedon ranges from 5 to 12 inches in 
thickness. The depth to bedrock ranges from 10 to 20 
inches. Rock fragments range in size from gravel to 
cobbles and make up 15 to 40 percent of the surface 
layer and 35 to 50 percent of the AC horizon by 
volume. 

The A horizon has hue of 7.5YR or 10YR, value of 4 
or 5 (3 ог 4 moist), and chroma of 2 ог 3. It is gravelly 


loam or gravelly silt loam. The AC horizon has hue of 
2.5YR to 10YR, value of 4 to 6 (3 to 5 moist), and 
chroma of 2 to 4. Some pedons have a C horizon. 


Pierre Series 


The Pierre series consists of moderately deep, well 
drained soils formed in clayey material weathered from 
shale. These soils are on uplands. When dry, they are 
characterized by cracks that are 0.5 inch to 2.0 inches 
wide and several feet long and extend through the 
subsoil. Gilgai relief is prominent. Permeability is very 
slow. Slopes range from 2 to 9 percent. 

Typical pedon of Pierre clay, in an area of Pierre- 
Grummit clays, 2 to 9 percent slopes, 960 feet east and 
300 feet north of the southwest corner of sec. 35, T. 6 
S4 R. ТЕ. 


А—0 to 4 inches; brown (10YR 5/3) clay, dark brown 
(10YR 3/3) moist; moderate medium subangular 
blocky structure parting to strong fine granular; 
slightly hard, firm; strong effervescence; mildly 
alkaline; clear wavy boundary. 

Bw—4 to 16 inches; grayish brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) moist; moderate medium 
subangular blocky structure; very hard, firm; few 
intersecting slickensides; strong effervescence; 
moderately alkaline; gradual wavy boundary. 

Bk—16 to 24 inches; grayish brown (2.5Y 5/2) clay, 
dark grayish brown (2.5Y 4/2) moist; weak medium 
subangular blocky structure; very hard, firm; few 
intersecting slickensides; common fine 
accumulations of carbonate; strong effervescence; 
moderately alkaline; clear wavy boundary. 

C1—24 to 27 inches; grayish brown (2.5Y 5/2) clay, 
dark grayish brown (2.5Y 4/2) moist; about 15 
percent gray (N 5/0) and dark gray (N 4/0), soft 
shale fragments by volume; common distinct 
yellowish brown stains; massive; very hard, firm; 
few fine accumulations of carbonate, gypsum, and 
salts; strong effervescence; mildly alkaline; clear 
wavy boundary. 

C2—27 to 32 inches; grayish brown (2.5Y 5/2) clay, 
dark grayish brown (2.5Y 4/2) moist; about 50 
percent gray (М 5/0) and dark gray (М 4/0), soft 
shale fragments by volume; distinct yellowish brown 
stains; massive; hard, friable; few fine 
accumulations of carbonate and salts; mildly 
alkaline; gradual wavy boundary. 

Сг--32 to 60 inches; gray (2.5Y 5/0), soft shale; slightly 
acid. 
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The depth to soft shale ranges from 20 to 40 inches. 
Gypsum and other salts commonly are in the shale 
seams. 

The A horizon has hue of 10YR to 5Y, value of 4 to 6 
(3 to 5 moist), and chroma of 1 to 3. It is clay or silty 
clay. The B horizon has hue of 2.5Y or 5Y, value of 5 or 
6 (4 or 5 moist), and chroma of 1 to 3. The content of 
clay in this horizon is as low as 60 percent in some 
pedons and as high as 70 percent in others. The C 
horizon has hue of 2.5Y or 5Y, value of 5 or 6 (4 or 5 
moist), and chroma of 1 to 3. It has few or common 
accumulations of gypsum and other salts in most 
pedons. 


Redbird Series 


The Redbird series consists of deep, well drained 
soils that formed in alluvium derived from limestone and 
calcareous sandstone. These soils are in mountain 
meadows. Permeability is moderate. Slopes range from 
2 to 9 percent. 

Typical pedon of Redbird silt loam, in an area of 
Redbird-Heath silt loams, 2 to 9 percent slopes, 2,200 
feet north and 2,000 feet east of the southwest corner 
of sec. 36,T.1S.,R.2E. 


А1—0 to 3 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark brown (10YR 2/2) moist; weak fine 
and medium granular structure; slightly hard, very 
friable; about 5 percent rock fragments by volume; 
neutral; abrupt smooth boundary. 

A2—3 to 7 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark brown (10YR 2/2) moist; moderate 
fine and medium subangular blocky structure; 
slightly hard, friable; about 10 percent rock 
fragments by volume; neutral; clear smooth 
boundary. 

Bt1—7 to 12 inches; dark grayish brown (10YR 4/2) 
very cobbly silty clay loam, very dark grayish brown 
(10YR 3/2) moist; weak medium blocky structure; 
hard, firm; shiny films on faces of peds; about 50 
percent rock fragments by volume; neutral; clear 
smooth boundary. 

Bt2—12 to 20 inches; very dark grayish brown (10YR 
3/2) extremely cobbly silty clay loam, very dark 
brown (10YR 2/2) moist; moderate medium blocky 
structure; very hard, firm; patchy films on faces of 
peds; about 65 percent rock fragments by volume; 
neutral; abrupt smooth boundary. 

Bk—20 to 24 inches; grayish brown (10YR 5/2) 
extremely cobbly silty clay loam, very dark grayish 
brown (10YR 3/2) moist; weak coarse subangular 
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blocky structure; slightly hard, friable; about 75 
percent rock fragments by volume; few fine 
accumulations of carbonate; strong effervescence; 
mildly alkaline; clear smooth boundary. 

C—24 to 60 inches; pale brown (10YR 6/3) extremely 
cobbly loam, dark brown (10YR 4/3) moist; massive; 
slightly hard, friable; about 80 percent rock 
fragments by volume; strong effervescence; mildly 
alkaline. 


The mollic epipedon ranges from 16 to 32 inches in 
thickness. The depth to carbonates ranges from 14 to 
26 inches. Rock fragments range in size from gravel to 
cobbles and make up 0 to 15 percent of the surface 
layer and 35 to 75 percent of the subsoil and underlying 
material by volume. The depth to consolidated bedrock 
is more than 40 inches. 

The A horizon has hue of 7.5YR or 10YR, value of 3 
or 4 (2 or 3 moist), and chroma of 1 or 2. It is silt loam 
or loam. The Bt horizon has hue of 5YR to 10YR, value 
of 3 to 5 (2 to 4 moist), and chroma of 2 or 3. It is very 
cobbly or extremely cobbly silty clay loam or clay loam. 
The content of clay in this horizon is as low as 27 
percent in some pedons and as high as 35 percent in 
others. The C horizon has hue of 2.5YR to 10YR, value 
of 5 to 7 (4 to 6 moist), and chroma of 2 to 4. It is 
extremely cobbly loam or extremely cobbly clay loam. 


Rekop Series 


The Rekop series consists of shallow, well drained or 
somewhat excessively drained soils that formed in 
material weathered from reddish, gypsiferous siltstone 
and white gypsum. These soils are on uplands. 
Permeability is moderate. Slopes range from 6 to 60 
percent. 

Typical pedon of Rekop loam, in an area of 
Gypnevee-Rekop-Rock outcrop complex, 6 to 15 
percent slopes, 2,600 feet west and 300 feet south of 
the northeast corner of sec. 29, Т. 2 N., В. 7 E. 


А—0 to 4 inches; reddish brown (5YR 5/3) loam, 
reddish brown (5YR 4/3) moist; weak fine granular 
structure; soft, friable; strong effervescence; mildly 
alkaline; abrupt smooth boundary. 

С1--4 to 7 inches; light reddish brown (5YR 6/4) loam, 
reddish brown (5YR 4/4) moist; very weak fine and 
medium subangular blocky structure; soft, very 
friable; strong effervescence; about 30 percent 
gypsum fragments by volume; mildly alkaline; clear 
wavy boundary. 

C2—7 to 12 inches; pink (5YR 7/4) loam, reddish brown 
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(5YR 5/4) moist; massive; soft, very friable; slight 

effervescence; about 50 percent gypsum fragments 

by volume; mildly alkaline; gradual wavy boundary. 
Cr—12 to 60 inches; white gypsum. 


The depth to bedrock ranges from 10 to 20 inches. 
The A horizon has hue of 10YR to БҮН, value of 5 or 6 
(4 or 5 moist), and chroma of 2 to 4. It is dominantly 
loam but is silt loam in some редоп5. The С horizon 
has hue of 7.5YR to 2.5YR. Gypsum makes up as 
much as 60 percent of this horizon by volume. 


Rockoa Series 


The Rockoa series consists of deep, well drained 
soils formed in material weathered from interbedded 
sandstone and shale. These soils are on forested 
mountain side slopes. Permeability is moderate. Slopes 
range from 6 to 60 percent. 

Typical редоп of Rockoa cobbly fine sandy loam, in 
an area of Rockoa-Rock outcrop complex, 25 to 60 
percent slopes, 1,400 feet east and 200 feet north of 
the southwest corner of sec. 11, T. N., В. 7 E. 


Oi—1 inch to 0; forest litter. 

А—0 to 2 inches; dark grayish brown (10YR 4/2) cobbly 
fine sandy loam, very dark brown (10YR 2/2) moist; 
very weak fine granular structure; soft, very friable; 
about 20 percent rock fragments by volume; neutral; 
abrupt smooth boundary. 

E—2 to 6 inches; light brownish gray (10YR 6/2) cobbly 
fine sandy loam, dark grayish brown (10YR 4/2) 
moist; weak medium subangular blocky structure 
parting to very weak thin platy; soft, friable; about 
30 percent rock fragments by volume; neutral; 
abrupt smooth boundary. 

B/E—6 to 9 inches; light brown (7.5YR 6/4) very cobbly 
clay loam, dark brown (7.5YR 4/4) moist (B); light 
brownish gray (10YR 6/2) cobbly fine sandy loam, 
dark grayish brown (10YR 4/2) moist (E); moderate 
medium subangular blocky structure; slightly hard, 
friable; about 40 percent rock fragments by volume; 
neutral; clear smooth boundary. 

Bt—9 to 22 inches; light brown (7.5YR 6/4) and pink 
(7.5YH 7/4) very cobbly clay loam, dark brown 
(7.5YR 4/4) and brown (7.5 YR 5/4) moist; moderate 
fine and medium subangular blocky structure; hard, 
firm; shiny films on faces of peds; about 40 percent 
rock fragments by volume; slightly acid; clear wavy 
boundary. 

BC—22 to 26 inches; pink (7.5YR 7/4) and pinkish gray 
(7.5YR 7/2) very cobbly clay loam, brown (7.5YR 


5/4 and 5/2) moist; weak medium subangular blocky 
structure; slightly hard, friable; about 50 percent 
rock fragments by volume; medium acid; clear wavy 
boundary. 

С--26 to 60 inches; pinkish white (7.5 YR 8/2) extremely 
cobbly fine sandy loam, pinkish gray (7.5YR 7/2) 
moist; massive; soft, friable; about 65 percent rock 
fragments by volume; medium acid. 


Generally, the depth to carbonates is more than 60 
inches. In some pedons, however, it is 40 to 60 inches. 
Rock fragments range in size from gravel to boulders 
and make up 20 to 50 percent of the solum and 40 to 
75 percent of the C horizon by volume. Bedrock is at a 
depth of 40 to 60 inches in some pedons. 

The А horizon has value of 4 or 5 (2 or 3 moist) and 
chroma of 1 to 3, The E horizon has hue of 10YR or 
7.5YR, value of 5 to 7 (4 or 5 moist), and chroma of 2 
to 4. The A and E horizons are cobbly fine sandy loam 
or cobbly loam. The Bt horizon has hue of 5YR to 
10YR, value of 5 to 7, and chroma of 3 to 6. It is very 
cobbly clay loam or very cobbly sandy clay loam. The C 
horizon has hue of 5YR to 10YR, value of 6 to 8 (5 to 7 
moist), and chroma of 2 to 6. It is extremely cobbly fine 
sandy loam, extremely cobbly loam, or extremely cobbly 
sandy clay loam. 


Satanta Series 


The Satanta series consists of deep, well drained 
soils that formed in loamy alluvium. These soils are on 
uplands. Permeability is moderate. Slopes range from 2 
to 10 percent. 

Typical pedon of Satanta loam, in an area of 
Satanta-Canyon loams, 6 to 15 percent slopes, 200 feet 
east and 400 feet south of the northwest corner of sec. 
14, T. 2N,R. 7 E. 


А—0 to 6 inches; dark grayish brown (10YR 4/2) loam, 
very dark brown (10YR 2/2) moist; moderate 
medium granular structure; slightly hard, very 
friable; slightly acid; clear smooth boundary. 

BA—6 to 9 inches; dark grayish brown (10YR 4/2) 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate medium subangular blocky structure; 
slightly hard, very friable; slightly acid; clear smooth 
boundary. 

Bt1—9 to 19 inches; yellowish brown (10YR 5/4) clay 
loam, dark brown (10YR 4/3) moist; moderate 
medium prismatic structure parting to moderate 
medium subangular blocky; hard, firm; shiny films 
on faces of peds; neutral; clear smooth boundary. 
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Bt2—19 to 26 inches; yellowish brown (10YR 5/4) clay 
loam, dark brown (7.5YR 4/4) moist; moderate 
medium prismatic structure parting to moderate 
medium subangular blocky; hard, firm; patchy films 
on faces of peds; neutral; abrupt wavy boundary. 

Bk—26 to 34 inches; pale brown (10YR 6/3) loam, 
brown (10YR 5/3) moist; moderate medium 
prismatic structure; slightly hard, friable; few fine 
accumulations of carbonate; strong effervescence; 
mildly alkaline; gradual wavy boundary. 

C—34 to 60 inches; раје brown (10YR 6/3) loam, brown 
(10YR 5/3) moist; massive; slightly hard, very 
friable; strong effervescence; mildly alkaline. 


The moilic epipedon ranges from 8 to 18 inches in 
thickness. The depth to carbonates ranges from 15 to 
28 inches. 

The A horizon has value of 4 or 5 (2 or 3 moist) and 
chroma of 2 or 3. It is dominantly loam but is very fine 
sandy loam or fine sandy loam in some pedons. The Bt 
horizon has hue of 7.5YR to 2.5Y, value of 5 or 6 (3 or 
4 moist), and chroma of 2 to 4. It is clay loam, sandy 
clay loam, or loam. The С horizon has hue of 2.5Y or 
10YR. 


Sawdust Series 


The Sawdust series consists of deep, well drained 
soils formed in residuum and colluvial sediments 
weathered from limestone and calcareous sandstone. 
These soils are on mountains. Permeability is 
moderate. Slopes range from 10 to 80 percent. 

Typical pedon of Sawdust channery loam, in an area 
of Sawdust-Vanocker-Paunsaugunt complex, 10 to 40 
percent slopes, 2,600 feet north and 1,900 feet east of 
the southwest corner of sec. 20, Т. 4 S., R. З E. 


А—0 to 4 inches; dark grayish brown (10YR 4/2) 
channery loam, very dark brown (10YR 2/2) moist; 
weak fine granular structure; soft, very friable; about 
30 percent rock fragments by volume; strong 
effervescence; mildly alkaline; clear wavy boundary.. 

AC—4 to 8 inches; pale brown (10YR 6/3) very 
channery loam, dark brown (10YR 4/3) moist; weak 
medium subangular blocky structure; soft, friable; 
about 50 percent rock fragments by volume; strong 
effervescence; moderately alkaline; clear wavy 
boundary. 

C1—8 to 15 inches; light yellowish brown (10YR 6/4) 
very channery loam, dark yellowish brawn (10YR 
4/4) moist; massive; soft, friable; about 55 percent 
rock fragments by volume; strong effervescence; 
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moderately alkaline; gradual wavy boundary. 

C2—15 to 26 inches: very pale brown (10YR 7/4) 
extremely channery loam, light yellowish brown 
(10YR 6/4) moist; massive; soft, friable; about 70 
percent rock fragments by volume; strong 
effervescence; moderately alkaline; gradual wavy 
boundary. 

C3—26 to 60 inches; yellow (10YR 7/6) extremely 
channery sandy loam, brownish yellow (10YR 6/6) 
moist; massive; soft, friable; about 80 percent rock 
fragments by volume; strong effervescence; 
moderately alkaline. 


Rock fragments range in size from gravel to 
flagstones and make up 5 to 45 percent of the A 
horizon and 35 to 90 percent of the AC and C horizons 
by volume. Carbonates are leached to a depth of 4 
inches in some pedons. 

The A horizon has hue of 7.5YR or 10 YR, value of 3 
to 6 (2 to 4 moist), and chroma of 1 to 3. It is gravelly 
loam, gravelly silt loam, channery loam, or channery silt 
loam. The C horizon has hue of 2.5YR to 10YR, value 
of 5 to 8 (4 to 7 moist), and chroma of 3 to 6. It is 
extremely channery sandy loam, extremely channery silt 
loam, extremely channery silty clay loam, extremely 
channery loam, or extremely channery clay loam. Some 
pedons have a thin O horizon, and some do not have 
an AC horizon. 


Shirttail Series 


The Shirttail series consists of deep, well drained 
soils formed in material weathered from metamorphic 
and igneous rocks. These soils are on mountains. 
Permeability is moderate. Slopes range from 10 to 40 
percent. 

Typical pedon of Shirttail channery loam, 10 to 40 
percent slopes, 1,400 feet east and 1,900 feet south of 
the northwest corner of sec. 16, T. 5S, В. БЕ. 


А—0 to 6 inches; dark grayish brown (10YR 4/2) 
channery loam, very dark grayish brown (10YR 3/2) 
moist; weak fine granular structure; soft, friable; 
about 20 percent rock fragments by volume; 
medium acid; clear smooth boundary. 

Bti—6 to 11 inches; strong brown (7.5YR 5/6) very 
channery clay loam, dark brown (7.5YR 4/4) moist; 
moderate medium prismatic structure parting to 
moderate medium subangular blocky; hard, firm; 
shiny films on faces of peds; about 35 percent rock 
fragments by volume; slightly acid; gradual wavy 
boundary. 
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Bt2—11 to 18 inches; yellowish brown (10YR 5/4) very 
channery clay loam, dark yellowish brown (10YR 
4/4) moist; weak medium subangular blocky 
structure; hard, friable; patchy films on faces of 
peds; about 45 percent rock fragments by volume; 
slightly acid; gradual wavy boundary. 

BC— 18 to 24 inches; yellowish brown (10YR 5/6) very 
channery loam, dark yellowish brown (10YR 4/6) 
moist; very weak fine and medium subangular 
blocky structure; soft, very friable; about 40 percent 
rock fragments by volume; neutral; gradual wavy 
boundary. 

C—24 to 44 inches; yellowish brown (10YR 5/4) very 
channery loamy fine sand, dark yellowish brown 
(10YR 4/4) moist; single grain; loose; about 45 
percent rock fragments by volume; neutral; abrupt 
wavy boundary. 

R—44 to 60 inches; consolidated metamorphic rock. 


The mollic epipedon ranges from 6 to 10 inches in 
thickness. Rock fragments range in size from cobbles to 
flagstones and make up from 15 to 30 percent of the 
surface layer to 35 to 70 percent of the control section 
by volume. The depth to consolidated bedrock is 40 to 
60 inches. Some pedons are calcareous below a depth 
of 40 inches. 

The A horizon has hue of 7.5YR or 10YR, value of 4 
to 6 (2 or 3 moist), and chroma of 1 or 2. It is channery 
loam or channery sandy loam. The Bt horizon has hue 
of 5YR to 10YR, value of 5 or 6 (4 or 5 moist), and 
chroma of 3 to 6. It is very channery clay loam or very 
channery sandy clay loam. The content of clay in this 
horizon is as low as 27 percent in some pedons and as 
high as 35 percent in others. The C horizon has value 
015 to 7 (4 to 6 moist) and chroma of 4 to 6. It is very 
channery loamy fine sand, very channery fine sandy 
loam, or very channery loam. 


Spearfish Series 


The Spearfish series consists of shallow, excessively 
drained soils formed in material weathered from reddish 
siltstone and silty shale. These soils are on uplands. 
Permeability is moderate. Slopes range from 9 to 40 
percent. 

Typical pedon of Spearfish silt loam, in an area of 
Spearfish-Rock outcrop complex, 25 to 60 percent 
slopes, 1,350 feet south and 280 feet west of the 
northeast corner of sec. 12, T. 6S, R. 2 E. 


А—0 to 5 inches; reddish brown (БҮН 5/4) silt loam, 
reddish brown (5YR 4/4) moist; weak medium 


subangular blocky structure parting to weak fine 
granular; soft, very friable; strong effervescence; 
moderately alkaline; clear wavy boundary. 

AC—5 to 8 inches; reddish brown (5YR 5/4) silt loam, 
reddish brown (5YR 4/4) moist; weak fine granular 
structure; soft, very friable; violent effervescence: 
moderately alkaline; clear wavy boundary. 

C—8 to 12 inches; yellowish red (SYR 5/6) silt loam, 
yellowish red (5УН 4/6) moist; massive; soft, very 
friable; few small soft shale and siltstone fragments, 
violent effervescence; moderately alkaline; clear 
wavy boundary. 

Cr—12 to 60 inches; reddish yellow (5YR 6/6), soft, silty 
shale. 


The depth to bedrock ranges from 6 to 20 inches. 
The control section is dominantly silt loam but is loam, 
very fine sandy loam, or silty clay loam in some pedons. 

The A horizon has hue of 2.5YR to 10YR, value of 4 
to 6 (3 or 4 moist), and chroma of 2 to 4. In areas 
where it is dark, this horizon is too thin to qualify as a 
mollic epipedon. The C horizon has hue of 2.5YR to 
7.5YR, value of 5 or 6 (3 to 5 moist), and chroma of 4 
to 6. In some pedons it has gypsum crystals. The Cr 
horizon is soft siltstone or silty shale. In some pedons 
seams of gypsum are between bedding planes and 
fractures. 


Stovho Series 


The Stovho series consists of deep, well drained 
soils formed in material weathered from limestone and 
calcareous sandstone. These soils are on forested 
mountains. Permeability is slow. Slopes range from 2 to 
40 percent. 

Typical pedon of Stovho silt loam, in an area of 
Stovho-Lail-Trebor complex, 2 to 12 percent slopes, 
1,500 feet east and 2,000 feet north of the southwest 
corner of sec. 18, T. 2S, В. ЗЕ. 


Oi—1 inch to 0; forest litter. 

А—0 to 2 inches; dark gray (10YR 4/1) silt loam, black 
(10YR 2/1) moist; weak medium platy structure; 
soft, very friable; medium acid; clear smooth 
boundary. 

E—2 to 6 inches; light gray (10YR 7/2) silt loam, 
grayish brown (10YR 5/2) moist; weak thin and 
medium platy structure; soft, very friable; medium 
acid; clear wavy boundary. 

B/E—6 to 8 inches; pale brown (10YR 6/3) silty clay 
loam, dark brown (10YR 4/3) moist (B); light gray 
(10YR 7/2) silt loam, grayish brown (10YR 5/2) 
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moist (Е); weak medium prismatic structure parting 
to moderate fine and medium blocky; slightly hard, 
friable; slightly acid; clear wavy boundary. 

Bt—8 to 17 inches; yellowish brown (10YR 5/4) silty 
clay, dark yellowish brown (10YR 4/4) moist; weak 
medium prismatic structure parting to strong 
medium blocky; hard, firm; shiny films on faces of 
peds; slightly acid; clear wavy boundary. 

Bk—17 to 30 inches; light yellowish brown (10YR 6/4) 
silty clay loam, yellowish brown (10YR 5/4) moist; 
weak coarse prismatic structure; hard, firm; about 
10 percent rock fragments by volume; few fine 
accumulations of carbonate; strong effervescence; 
mildly alkaline; gradual wavy boundary. 

С--30 to 60 inches; yellow (10YR 7/6) channery silty 
clay loam, yellowish brown (10YR 5/6) moist; 
massive; slightly hard, friable; about 25 percent rock 
fragments by volume; violent effervescence; 
moderately alkaline. 


The depth to carbonates ranges from 14 to 40 
inches. Rock fragments make up 0 to 25 percent of the 
solum and 5 to 50 percent of the C horizon by volume. 
Generally, the depth to bedrock is more than 60 inches, 
but it is 40 to 60 inches in some pedons. 

The A horizon has value of 4 or 5 (2 or 3 moist) and 
chroma of 1 or 2. The E horizon has hue of 10YR or 
7.5YR, value of 5 to 7 (4 or 5 moist), and chroma of 2 
or 3. The A and E horizons are silt loam or loam. The 
Bt horizon has hue of 10YR or 7.5 YR, value of 5 to 7 (4 
or 5 moist), and chroma of 2 to 4. It is silty clay, silty 
clay loam, or clay. The content of clay in this horizon is 
as low as 35 percent in some pedons and as high as 60 
percent in others. The content of fine sand or coarser 
sand is less than 15 percent. The C horizon has hue of 
2.5Y to 7.5YR, value of 6 to 8 (5 to 7 moist), and 
chroma of 2 to 6. It is channery silty clay loam, 
channery clay loam, or channery silt loam. 


Tilford Series 


The Tilford series consists of deep, well drained soils 
formed in material weathered from reddish siltstone and 
silty shale. These soils are on terraces and uplands. 
Permeability is moderate. Slopes range from 0 to 15 
percent. 

Typical pedon of Tilford silt loam, 2 to 6 percent 
slopes, 1,915 feet north and 2,575 feet west of the 
southeast corner of sec. 20, Т. 2 N., В. 7 E. 


А—0 to 5 inches; dark brown (7.5YR 4/2) silt loam, dark 
brown (7.5 YR 3/2) moist; weak fine and medium 
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granular structure; slightly hard, very friable; neutral; 
clear wavy boundary. 

Bw1—5 to 8 inches; dark brown (7.5YR 4/4) silt loam, 
dark brown (7.5YR 3/2) moist; weak medium 
prismatic structure parting to weak medium 
subangular blocky; slightly hard, very friable; 
neutral; clear wavy boundary. 

Bw2—8 to 11 inches; brown (7.5YR 5/4) silt loam, dark 
reddish brown (5YR 3/4) moist; weak medium and 
coarse prismatic structure parting to weak fine and 
medium subangular blocky; slightly hard, very 
friable; slight effervescence; neutral; clear wavy 
boundary. 

Bk—11 to 20 inches; reddish yellow (5YR 6/6) silt loam, 
yellowish red (SYR 4/6) moist; weak medium and 
coarse prismatic structure parting to weak fine and 
medium subangular blocky; slightly hard, very 
friable; few or common fine accumulations of 
carbonate; strong effervescence; mildly alkaline; 
gradual wavy boundary. 

C—20 to 60 inches; yellowish red (SYR 5/6) silt loam, 
red (2.5YR 4/6) moist; massive; slightly hard, very 
friable; few fine accumulations of carbonate; strong 
effervescence; moderately alkaline. 


The depth to carbonates and the thickness of the 
mollic epipedon are 7 to 16 inches. Generally, the 
control section is silt loam, but it is loam or silty clay 
loam in some pedons. The content of clay in the control 
section is as low as 18 percent in some pedons and as 
high as 30 percent in others. 

The A horizon has hue of 5YR to 10YR, value of 3 to 
5 (2 or 3 moist), and chroma of 2 or 3. Generally, it is 
silt loam, but it is loam in some pedons. The Bw horizon 
has hue of 7.5YR to 2.5 YR, value of 4 to 6 (3 to 5 
moist), and chroma of 2 to 6. The C horizon has hue of 
7.5YR to 2.598, value of 5 or 6 (4 or 5 moist), and 
chroma of 4 to 6. In some pedons it has gypsum 
crystals. 


Trebor Series 


The Trebor series consists of moderately deep, well 
drained soils formed in material weathered from 
limestone. These soils are on forested mountains. 
Permeability is moderately slow. Slopes range from 6 to 
60 percent. 

Typical pedon of Trebor channery siit loam, in an 
area of Stovho-Trebor complex, 10 to 40 percent 
slopes, 2,500 feet south and 1,700 feet east of the 
northwest corner of sec. 28, T. $., А. ЗЕ. 
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Oi—1 inch to 0; forest litter. 

E—0 to 3 inches; grayish brown (10YR 5/2) channery 
silt loam, dark brown (10YR 3/3} moist; weak 
medium platy structure; soft, very friable; about 15 
percent rock fragments by volume; slightly acid; 
abrupt smooth boundary. 

Bti—3 to 10 inches; dark brown (7.БҮН 4/4) very 
channery silty clay loam, dark yellowish brown 
(10YR 3/4) moist; weak medium prismatic structure 
parting to strong fine and medium blocky; hard, firm; 
shiny films оп faces of peds; about 35 percent rock 
fragments by volume; neutral; abrupt wavy 
boundary. 

Bt2—10 to 15 inches; yellowish brown (10ҮН 5/4) very 
flaggy silty clay loam, dark yellowish brown (10YR 
4/4) moist; moderate medium subangular blocky 
structure; hard, firm; patchy films on faces of peds; 
about 40 percent rock fragments by volume; slight 
effervescence; neutral; clear wavy boundary. 

C—15 to 30 inches; light gray (10YR 7/2) very flaggy 
loam, grayish brown (10YR 5/2) moist; massive; 
slightly hard, friable; about 50 percent rock 
fragments by volume; many fine accumulations of 
carbonate; violent effervescence; mildly alkaline; 
gradual wavy boundary. 

R—30 to 60 inches; white (10YR 8/2), hard limestone. 


The depth to carbonates ranges from 6 to 14 inches. 
Rock fragments range in size from channers to 
flagstones and make up 10 to 25 percent of the surface 
layer and 35 to 70 percent of the Bt and C horizons by 
volume. The depth to limestone ranges from 20 to 40 
inches. 

The E horizon has hue of 7.5 YR or 10YR and value. 
of 4 to 7 (3 to 5 moist). Generally, it is channery silt 
loam, but it is channery loam in some pedons. The Bt 
horizon has value of 4 to 6 and chroma of 3 or 4. It is 
very channery, extremely channery, or very flaggy silty 
clay loam or clay loam. The C horizon is very flaggy or 
extremely flaggy loam or clay loam. 


Vanocker Series 


The Vanocker series consists of deep, well drained 
soils formed in residuum and colluvial sediments 
weathered from limestone or calcareous sandstone. 
These soils are on forested mountains. Permeability is 
moderate. Slopes range from 2 to 60 percent. 

Typical pedon of Vanocker channery loam, in an area 
of Sawdust-Vanocker-Paunsaugunt complex, 10 to 40 
percent slopes, 1,300 feet north and 200 feet west of 


the southeast corner of sec. 34, T. 3S, В. 2 E. 


Oi—1 inch to 0; forest litter. 

Е--0% 2 inches; brown (10YR 5/3) channery loam, 
dark brown (10YR 4/3) moist; weak medium 
subangular blocky structure parting to weak thin 
platy; soft, very friable; about 20 percent rock 
fragments by volume; neutral; abrupt wavy 
boundary. 

Bt—2 to 9 inches; brown (7.5YR 5/4) very channery 
clay loam, dark brown (7.5YR 4/4) moist; weak 
medium prismatic structure parting to moderate 
medium subangular blocky; hard, firm; shiny films 
on faces of peds; about 35 percent rock fragments 
by volume; neutral; clear wavy boundary. 

Bk—9 to 13 inches; pale brown (10YR 6/3) very 
channery clay loam, brown (10YR 5/3) moist; 
moderate fine and medium subangular blocky 
structure; slightly hard, friable; about 40 percent 
rock fragments by volume; few fine accumulations 
of carbonate; strong effervescence; mildly alkaline; 
clear wavy boundary. 

С--13 to 60 inches; very pale brown (10YR 8/3) very 
channery loam, very pale brown (10YR 7/3) moist; 
massive; slightly hard, friable; about 40 percent rock 
fragments by volume in the upper part, increasing to 
60 percent in the lower part; violent effervescence; 
moderately alkaline. 


The content of rock fragments is 15 to 40 percent in 
the A and Bt horizons and 35 to 75 percent in the C 
horizon. The content of clay in the control section is as 
low as 25 percent in some pedons and as high as 35 
percent in others. Generally, the depth to carbonates is 
6 to 10 inches, but it ranges from 4 to 15 inches. The 
depth to bedrock ranges from 40 to more than 60 
inches. 

The E horizon has hue of 10YR or 7.5YR, value of 5 
to 7 (4 or 5 moist), and chroma of 2 to 4. It is channery 
loam, channery silt loam, or channery very fine sandy 
loam. Some pedons have a 1- or 2-inch A horizon, and 
some have a B/E horizon. The Bt horizon has hue of 
2.5YR to 10YR, value of 5 or 6 (4 or 5 moist), and 
chroma of 3 to 5. It is very channery clay loam or very 
channery silty clay loam. The Bk horizon has hue of 
5YR to 10YR, value of 5 to 7 (4 to 6 moist), and chroma 
of 2 to 4. It is very channery loam, very channery clay 
loam, very channery silty clay loam, or very channery 
silt loam. The C horizon has hue of 5YR to 10YR, value 
of 5 to 8 (4 to 7 moist), and chroma of 3 to 6. It is very 
channery silt loam or flaggy loam. 
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Virkula Series 


The Virkula series consists of deep, well drained 
soils formed in material weathered from metamorphic 
rock. These soils are on forested mountains. 
Permeability is moderately slow. Slopes range from 2 to 
35 percent. 

Typical pedon of Virkula loam, in an area of Pactola- 
Virkula-Rock outcrop complex, 10 to 40 percent slopes, 
1,400 feet west and 1,320 feet north of the southeast 
corner of sec. 13, Т.15., R. 5 E. 


Oi—1 inch to 0; forest litter. 

А—0 to 1 inch; grayish brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; weak fine and 
medium granular structure; soft, very friable; slightly 
acid; abrupt smooth boundary. 

E—1 to 13 inches; light gray (10YR 7/2) loam, dark 
grayish brown (10YR 4/2) moist; weak thin platy 
structure parting to weak fine and medium granular; 
soft, very friable; about 5 percent rock fragments by 
volume, slightly acid; clear wavy boundary. 

B/E—13 to 22 inches; pale brown (10YR 6/3) silty clay 
loam, dark brown (10YR 4/3) moist (B); light gray 
(10YR 7/2) loam, dark grayish brown (10YR 4/2) 
moist (Е); weak medium prismatic structure parting 
to moderate fine and medium subangular blocky; 
slightly hard, friable; about 5 percent rock fragments 
by volume; slightly acid; gradual wavy boundary. 

ви—22 to 32 inches; light yellowish brown (10YR 6/4) 
silty clay loam, dark yellowish brown (10YR 4/4) 
moist, moderate medium prismatic structure parting 
to moderate medium subangular blocky; hard, firm; 
shiny films on faces of ред5; about 10 percent rock 
fragments by volume; medium acid; gradual wavy 
boundary. 

Bt2—32 to 45 inches; light yellowish brown (10YR 6/4) 
silty clay loam, yellowish brown (10YR 5/4) moist; 
weak coarse prismatic structure parting to moderate 
medium subangular blocky; hard, firm; patchy films 
on faces of peds; about 10 percent rock fragments 
by volume; medium acid; gradual wavy boundary. 

ВС--45 to 55 inches; light yellowish brown (10YR 6/4) 
channery silty clay loam, yellowish brown (10YR 
5/4) moist; weak coarse subangular blocky 
structure; slightly hard, friable; about 15 percent 
rock fragments by volume; medium acid; gradual 
wavy boundary. 

C—55 to 60 inches; light yellowish brown (2.5Y 6/4) 
very channery silty clay loam, olive brown (2.5Y 4/4) 
moist; massive; slightly hard, friable; about 50 
percent rock fragments by volume; medium acid. 


Soil Survey 


The content of rock fragments is 0 to 15 percent in 
the A and B horizons and 10 to 15 percent in the BC 
and C horizons by volume. The depth to consolidated 
bedrock is more than 40 inches. 

The A horizon has hue of 10YR or 7.5YR, value of 4 
or 5 (2 or 3 moist), and chroma of 1 or 2. It is loam or 
silt loam. Some pedons do not have an A horizon. The 
E horizon has hue of 10YR or 7.5YR, value of 5 to 8 (4 
to 7 moist), and chroma of 2 or 3. It is loam, silt loam, 
or very fine sandy loam. The Bt horizon has hue of 
10YR or 7.5YR, value of 5 ог 6, and chroma of 2 to 4. 
The content of clay in this horizon is as low as 20 
percent in some pedons and as high as 34 percent in 
others. The C horizon has hue of 2.5Y to 7.5YR, value 
of 5 to 7 (4 to 6 moist), and chroma of 3 to 6. It is 
channery or very channery clay loam or channery or 
very channery silty clay loam. 

The Virkula soil in the Hilger-Virkula complex, 2 to 30 
percent slopes, is a taxadjunct to the series because it 
has carbonates at a depth of about 21 inches, has 
cobbles below a depth of 40 inches, and formed in 
alluvium on terraces. These differences, however, do 
not alter the use or behavior of the soil. 


Winetti Series 


The Winetti series consists of deep, somewhat 
excessively drained soils formed in alluvial material 
weathered from sedimentary rock. These soils are on 
flood plains and low terraces along the major creeks. 
Permeability is moderately rapid. Slopes range from 2 
to 10 percent. 

Typical pedon of Winetti cobbly loam, 2 to 10 percent 
slopes, 2,100 feet east and 1,900 feet north of the 
southwest corner of sec. 8, T. 1 N., В. 7 E. 


А—0 to 5 inches; grayish brown (10YR 5/2) cobbly 
loam, very dark grayish brown (10YR 3/2) moist; 
weak fine and medium granular structure; soft, very 
friable; about 30 percent cobbles by volume; mildly 
alkaline; strong effervescence; clear smooth 
boundary. 

C1—5 to 10 inches; brown (7.5YR 5/4) loamy sand, 
dark brown (7.5YR 4/4) moist; single grain; loose; 
strong effervescence; moderately alkaline; abrupt 
smooth boundary. 

С2--10 to 30 inches; grayish brown (10YR 5/2) gravelly 
sandy loam, dark grayish brown (10YR 4/2) moist; 
massive; soft, very friable; about 35 percent gravel 
by volume; strong effervescence; moderately 
alkaline; clear smooth boundary. 

С3--30 to 40 inches; grayish brown (10YR 5/2) very 
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cobbly sandy loam, very dark grayish brown (10YR 
3/2) moist; massive; soft, very friable; about 45 
percent gravel and cobbles by volume; slight 
effervescence; moderately alkaline; clear wavy 
boundary. 

C4—40 to 60 inches; grayish brown (10YR 5/2) very 
cobbly sandy loam, very dark grayish brown (10YR 
3/2) moist; massive; soft, very friable; about 55 
percent gravel and cobbles by volume; strong 
effervescence; moderately alkaline. 


Rock fragments range in size from gravel to cobbles 
and make up 35 to 50 percent of the control section by 
volume. Carbonates are at the surface or within a depth 
of 4 inches. 

The A horizon has hue of 5YR to 10YR, value of 5 or 
6 (3 or 4 moist), and chroma of 2 to 4. The C horizon 
has hue of 5YR to 1098, value of 5 to 7 (3 or 4 moist), 
and chroma of 2 to 4. It is stratified loamy sand, 
gravelly loam, or gravelly, very gravelly, very cobbly, or 
extremely cobbly sandy loam. 

The Winetti soil in the Barnum-Winetti complex, 0 to 
6 percent slopes, is a taxadjunct to the series because 
it formed under mesic temperatures. This difference, 
however, does not alter the use or behavior of the soil. 


Zigweid Series 


The Zigweid series consists of deep, well drained 
soils formed in calcareous, loamy sediments. These 
soils are on uplands. Permeability is moderate. Slopes 
range from 2 to 20 percent. 

Typical pedon of Zigweid clay loam, in an area of 
Zigweid-Canyon complex, 2 to 15 percent slopes, 1,200 
feet west and 2,300 feet north of the southeast corner 
of sec. 16, T. GS, Н. 2 E. 


А1—0 to 2 inches; brown (10YR 5/3) clay loam, dark 
brown (10YR 3/3) moist; moderate fine and medium 
granular structure; slightly hard, friable; mildly 
alkaline; abrupt smooth boundary. 

А2—2 to 4 inches; pale brown (10YR 6/3) clay loam, 
dark brown (10YR 4/3) moist; moderate very fine 
and fine subangular blocky structure; slightly hard, 
friable; strong effervescence; mildly alkaline; clear 
smooth boundary. 

Bw—4 to 12 inches; pale brown (10YR 6/3) clay loam, 
brown (10YR 5/3) moist; moderate medium 
prismatic structure parting to moderate medium 
subangular blocky; slightly hard, friable; strong 
effervescence; moderately alkaline; gradual wavy 
boundary. 

Bk—12 to 20 inches; light gray (2.5Y 7/2) clay loam, 
grayish brown (2.5Y 5/2) moist; weak coarse 
subangular blocky structure; slightly hard, friable; 
few fine accumulations of carbonate; strong 
effervescence; moderately alkaline; gradual wavy 
boundary. 

C—20 to 60 inches; light gray (2.5Y 7/2) clay loam, light 
brownish gray (2.5Y 6/2) moist; massive; soft, 
friable; strong effervescence; moderately alkaline. 


The depth to carbonates ranges from 0 to 4 inches. 
Some pedons contain as much as 15 percent rock 
fragments throughout. Some have soft bedrock at a 
depth of 40 to 60 inches. The content of clay in the 
control section is as low as 18 percent in some pedons 
and as high as 35 percent in others. 

The A horizon has hue of 10YR or 2.5Y, value of 3 to 
5 when moist, and chroma of 2 or 3. The Bw horizon 
has hue of 10YR or 2.5Y, value of 5 or 6 (4 or 5 moist), 
and chroma of 3 or 4. The C horizon has hue of 10YR 
to 5Y. 
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AC soil. A soil having only an A and а С horizon. 
Commonly, such soil formed in recent alluvium or 
on steep rocky slopes. 

Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air in a 
poorly aerated soil is considerably higher in carbon 
dioxide and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alluvium. Material, such as sand, silt, or clay, 
deposited on land by streams. 

Area reclaim (in tables). An area difficult to reclaim 
after the removal of soil for construction and other 
uses. Revegetation and erosion control are 
extremely difficult. 

Ата с horizon. A subsoil! horizon characterized by ап 
accumulation of illuvial clay. 

Aspect. The direction in which a slope faces. 

Association, soil. A group of soils geographically 
associated in a characteristic repeating pattern 
and defined and delineated as a single map unit. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the 
amount at wilting point. It is commonly expressed 
as inches of water per inch of soil. The capacity, in 
inches, in a 60-inch profile or to a limiting layer is 
expressed as— 


Very лама ижа vat Ала а ава нај ee 0103 
ОМ рандо а ша таза бағала 3106 
Moderate... аса ааа Ee aee s 6009 
На». разы азан ыы и peered RA 91012 
Vern higi cocco pe he edere more than 12 


Base saturation. The degree to which material having 
cation-exchange properties is saturated with 
exchangeable bases (sum of Ca, Mg, Na, К), 


expressed as a percentage of the total cation- 
exchange capacity. 

Bedrock. The solid rock that underlies the soil and 
other unconsolidated material or that is exposed at 
the surface. 

Bench terrace. A raised, level or nearly level strip of 
earth constructed on or nearly on the contour, 
supported by a barrier of rocks or similar material, 
and designed to make the soil suitable for tillage 
and to prevent accelerated erosion. 

Bottom land. The normal flood plain of a stream, 
subject to flooding. 

Boulders. Rock fragments larger than 2 feet (60 
centimeters) in diameter. 

Calcareous soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

California bearing ratio (CBR). The load-supporting 
capacity of a soil as compared to that of a 
standard crushed limestone, expressed as a ratio. 
First standardized in California. A soil having a 
CBR of 16 supports 16 percent of the load that 
would be supported by standard crushed 
limestone, per unit area, with the same degree of 
distortion. 

Cation. An ion carrying a positive charge of electricity. 
The common soil cations are calcium, potassium, 
magnesium, sodium, and hydrogen. 

Cation-exchange capacity. The total amount of 
exchangeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 
grams of soil at neutrality (pH 7.0) or at some 
other stated pH value. The term, as applied to 
Soils, is synonymous with base-exchange capacity 
but is more precise in meaning. 

Catsteps. Very small, irregular terraces on steep 
hillsides, especially in pasture, formed by the 
trampling of cattle or the slippage of saturated soil. 

Cement rock. Shaly limestone used in the manufacture 
of cement. 
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Channery soil. A soil that is, by volume, more than 15 
percent thin, flat fragments of sandstone, shale, 
slate, limestone, or schist as much as 6 inches 
along the longest axis. A single piece is called a 
channer. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 
percent silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root 
channels. Synonyms: clay coating, clay skin. 

Claypan. A slowly permeable soil horizon that contains 
much more clay than the horizons above it. A 
claypan is commonly hard when dry and plastic or 
stiff when wet. 

Climax vegetation. The stabilized plant community on a 
particular site. The plant cover reproduces itself 
and does not change so long as the environment 
remains the same. 

Coarse fragments. If round, mineral or rock particles 2 
millimeters to 25 centimeters (10 inches) in 
diameter; if flat, mineral or rock particles 
(flagstone) 15 to 38 centimeters (6 to 15 inches) 
long. 

Cobblestone (or cobble). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.5 to 25 
centimeters) in diameter. 

Colluvium. Soil material, rock fragments, or both 
moved by creep, slide, or local wash and 
deposited at the base of steep slopes. 

Complex, soil. A map unit of two or more kinds of soil 
in such an intricate pattern or so small in area that 
it is not practical to map them separately at the 
selected scale of mapping. The pattern and 
proportion of the soils are somewhat similar in all 
areas. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of 
concentrated compounds or cemented soil grains. 
The composition of most concretions is unlike that 
of the surrounding soil. Calcium carbonate and 
iron oxide are common compounds in concretions. 

Congeliturbate. Soil material disturbed by frost action. 

Conservation tillage. A tillage system that does not 
invert the soil and that leaves a protective amount 
of crop residue on the surface throughout the year. 

Consistence, soil. The feel of the soil and the ease 
with which a lump can be crushed by the fingers. 
Terms commonly used to describe consistence 
are— 
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Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can 
be pressed together into a lump. 

Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form 
a "wire" when rolled between thumb and 
forefinger. 

Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather 
than to pull free from other material. 

Hard.—When dry, moderately resistant to 
pressure; can be broken with difficulty between 
thumb and forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 
Сететед.—Нага; little affected by moistening. 

Control section. The part of the soil on which 
classification is based. The thickness varies 
among different kinds of soil, but for many it is that 
part of the soil profile between depths of 10 inches 
and 40 or 80 inches. | 

Соме. A deep recess or a small valley in the side of a 
mountain. 

Cutbanks cave. (іп tables). The walls of excavations 
tend to cave in or slough. 

Decreasers. The most heavily grazed native range 
plants. Because they are the most palatable, they 
are the first to be destroyed by overgrazing. 

Deferred grazing. Postponing grazing or resting grazing 
land for a prescribed period. 

Depth, soil. The thickness of weathered soil material 
over bedrock. The depth classes recognized in this 


survey аге— 
p. | m more than 40 inches 
Moderately деер................ 20 to 40 inches 
Shallow .................... less than 20 inches 


Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial 
saturation during soil formation, as opposed to 
altered drainage, which is commonly the result of 
artificial drainage or irrigation but may be caused 
by the sudden deepening of channels or the 
blocking of drainage outlets. Seven classes of 
natural soil drainage are recognized: 

Excessively drained.—Water is removed from the 
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soil very rapidly. Excessively drained soils are 
commonly very coarse textured, rocky, or shallow. 
Some are steep. All are free of the mottling related 
to wetness. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. 
Some are shallow. Some are so steep that much 
of the water they receive is lost as runoff. All are 
free of the mottling related to wetness. 

Well drained.—Water is removed from the soil 
readily, but not rapidly. It is available to plants 
throughout most of the growing season, and 
wetness does not inhibit growth of roots for 
significant periods during most growing seasons. 
Well drained soils are commonly medium textured. 
They are mainly free of mottling. 

Moderately well drained.—Water is removed from 
the soil somewhat slowly during some periods. 
Moderately well drained soils are wet for only a 
short time during the growing season, but 
periodically they are wet long enough that most 
mesophytic crops are affected. They commonly 
have a slowly pervious layer within or directly 
below the solum, or periodically receive high 
rainfall, or both. 

Somewhat poorly drained.—Water is removed 
slowly enough that the soil is wet for significant 
periods during the growing season. Wetness 
markedly restricts the growth of mesophytic crops 
unless artificial drainage is provided. Somewhat 
poorly drained soils commonly have a slowly 
pervious layer, a high water table, additional water 
from seepage, nearly continuous rainfall, or a 
combination of these. 

Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free 
water is commonly at or near the surface for long 
enough during the growing season that most 
mesophytic crops cannot be grown unless the soil 
is artificially drained. The soil is not continuously 
saturated in layers directly below plow depth. Poor 
drainage results from a high water table, a slowly 
pervious layer within the profile, seepage, nearly 
continuaus rainfall, or a combination of these. 
Very poorly drained.— Water is removed from the 
Soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic 
crops cannot be grown. Very poorly drained soils 
are commonly level or depressed and are 


frequently ponded. Yet, where rainfall is high and 
nearly continuous, they can have moderate or high 
slope gradients. 

Erosion. The wearing away of the land surface by 
water, wind, ice, or other geologic agents and by 
such processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and 
the building up of such landscape features as 
flood plains and coastal plains. Synonym: natural 
erosion. 

Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 
catastrophe in nature, for example, fire, that 
exposes the surface. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil is not a source of gravel or sand for 
construction purposes. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Fine textured soil. Sandy clay, silty clay, and clay. 

Flagstone. A thin fragment of sandstone, limestone, 
slate, shale, or (rarely) schist, 6 to 15 inches (15 
to 38 centimeters) long. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Forb. Any herbaceous plant not a grass or a sedge. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, 
buildings and other structures, and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
501, from the unconsolidated parent material. 

Gilgai. Commonly a succession of microbasins and 
microknolls in nearly level areas or of microvalleys 
and microridges parallel with the slope. Typically, 
the microrelief of Vertisols—clayey soils having a 
high coefficient of expansion and contraction with 
changes in moisture content. 

Gravel. Rounded or angular fragments of rock as much 
as 3 inches (2 millimeters to 7.6 centimeters) in 
diameter. An individua! piece is a pebble. 

Gravelly soil material. Material that is 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
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prominently flattened, as much as 3 inches (7.6 
centimeters) in diameter. 

Gully. A miniature valley with steep sides cut by 
running water and through which water ordinarily 
runs only after rainfall. The distinction between a 
gully and a rill is one of depth. A gully generally is 
an obstacle to farm machinery апа is too deep to 
be obliterated by ordinary tillage; a rill is of lesser 
depth and can be smoothed over by ordinary 
tillage. 

Hard-surfaced roads and streets. These are roads and 
streets that have an all-weather surface— 
commonly of asphalt or concrete—and that are 
expected to carry automobile traffic all year. 

Horizon, soll. A layer of soil, approximately parallel to 
the surface, having distinct characteristics 
produced by soil-forming processes. In the 
identification of soil horizons, an uppercase letter 
represents the major horizons. Numbers or 
lowercase letters that follow represent subdivisions 
of the major horizons. The major horizons are as 
follows: 

О horizon.—An organic layer of fresh and 
decaying plant residue. 

A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, any plowed or disturbed surface layer. 

E horizon.—The mineral horizon in which the main 
feature is loss of silicate clay, iron, aluminum, or 
some combination of these. 

B horizon.—The mineral horizon below an O, A, or 
E horizon. The B horizon is in part a layer of 
transition from the overlying horizon to the 
underlying C horizon. The B horizon also has 
distinctive characteristics, such as (1) 
accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) granular, prismatic, or 
blocky structure; (3) redder or browner colors than 
those in the A horizon; or (4) a combination of 
these. 

C horizon.—The mineral horizon or layer, 
excluding indurated bedrock, that is little affected 
by soil-forming processes and does not have the 
properties typical of the overlying horizon. The 
material of a C horizon may be either like or unlike 
that in which the solum formed. If the material is 
known to differ from that in the solum, an Arabic 
numeral, commonly a 2, precedes the letter C. 

Cr horizon.—Soft, consolidated bedrock beneath 
the soil. 

Я layer.—Hard, consolidated bedrock beneath the 
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soil. The bedrock commonly underlies a C horizon 
but can be directly below an A or a B horizon. 

Hydrologic soil groups. Refers to soils grouped 
according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity of 
soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not 
considered but are separate factors in predicting 
runoff. Soils are assigned to four groups. In group 
A are soils having a high infiltration rate when 
thoroughly wet and having a low runoff potential. 
They are mainly deep, well drained, and sandy or 
gravelly. In group D, at the other extreme, are 
soils having a very slow infiltration rate and thus a 
high runoff potential. They have a claypan or clay 
layer at or near the surface, have a permanent 
high water table, or are shallow over nearly 
impervious bedrock or other material. A soil is 
assigned to two hydrologic groups if part of the 
acreage js artificially drained and part is 
undrained. 

Increasers. Species that respond to continued 
overgrazing, at least initially, by increasing in 
relation to other plants in the community. 

infiltration. The downward entry of water into the 
immediate surface of soil or other material, as 
contrasted with percolation, which is movement of 
water through soi! layers or material. 

Infiltration capacity. The maximum rate at which water 
can infiltrate into a soil under a given set of 
conditions. 

Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually 
expressed in inches per hour. The rate can be 
limited by the infiltration capacity of the soil or the 
rate at which water is applied at the surface. 

Intake rate. The average rate of water entering the soil 
under irrigation. Most soils have a fast initial rate; 
the rate decreases with application time. 
Therefore, intake rate for design purposes is not a 
constant but is a variable depending on the net 
irrigation application. The rate of water intake in 
inches per hour is expressed as follows: 


Less than 0.8: Т ТЕТЕ very low 
0.210 0.4, ccce sees ee вал ағла low 
0:4/t0.O. 7B. аа аана» moderately low 
0.78 10 1:09, inks en И moderate 
1:25 10 С рен ы gh ode pase moderately high 
1:7810:2,8.. иан Ox etn IER МЫК high 
Mare {Мат 2,5 icis анаша es very high 


Invaders. On range, plants that are not a part of the 
original plant community that encroach into an 
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area and grow after the native vegetation has 
been reduced by grazing. Generally, invader 
plants follow disturbance of the surface soil. 

Landslide. The rapid downhill movement of a mass of 
soil and loose rock, generally when wet or 
saturated. The speed and distance of movement, 
as well as the amount of soil and rock material, 
vary greatly. 

Large stones (in tables). Rock fragments 3 inches (7.6 
centimeters) or more across. Large stones 
adversely affect the specified use of the soil. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay 
particles, 28 to 50 percent silt particles, and less 
than 52 percent sand particles. 

Low strength. The soil is not strong enough to support 
loads. 

Medium textured soil. Very fine sandy loam, toam, silt 
loam, or silt. 

Metamorphic rock. Rock of any origin altered in 
mineralogical composition, chemical composition, 
or structure by heat, pressure, and movement. 
Nearly all such rocks are crystalline. 

Miscellaneous area. An area that has little or no 
natural soil and supports little or no vegetation. 

Mollic epipedon. A thick, dark, humus-rich surface 
horizon (or horizons) that has high base saturation 
and pedogenic soil structure. It may include the 
upper part of the subsoil. 

Morphology, soil. The physical makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, 
and biological properties of the various horizons, 
and the thickness and arrangement of those 
horizons in the soil profile. 

Mountain. A natural elevation of the land surface, rising 
more than 1,000 feet above surrounding lowlands, 
usually of restricted summit area (relative to a 
plateau), and generally having steep sides (more 
than 25 percent slope) with or without 
considerable bare-rock surface. A mountain can 
occur as a single, isolated mass or in a group 
forming a chain or range. Mountains are formed 
primarily by deep-seated earth movements or 
volcanic action and secondarily by differential 
erosion. 

Mountain meadow. An area of grassland used primarily 
for grazing and occurring in mountain valleys 
surrounded by trees. 

Mountain prairie. A large area of grassland that is used 
primarily for grazing and includes ridges and 


valleys surrounded by trees. There is no evidence 
that trees have grown in the major part of the 
area. 

Munsell notation. A designation of color by degrees of 
three simple variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedon. The smallest volume that can be called “а soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
Soil. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly (in tables). The slow movement of water 
through the soil, adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. 
Permeability is measured as the number of inches 
per hour that water moves downward through the 
saturated soil. Terms describing permeability are: 


Магу а ВИ а cate ogee REY less than 0.06 inch 
ci» REPRE 0.06 to 0.2 inch 
Moderately slow ................. 0.2 to 0.6 inch 
Мойдегаїе................. 0.6 inch to 2.0 inches 
Moderately гаріа............... 2.0 to 6.0 inches 
Нарға қана ала гэ 6.0 to 20 inches 
Very гарїй................. more than 20 inches 


Phase, soil. A subdivision of a soil series based on 
features that affect its use and management. For 
example, slope, stoniness, and thickness. 

pH value. A numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range in 
moisture content within which the soil remains 
plastic. 

Poor filter (in tables). Because of rapid permeability, 
the soil may not adequately filter effluent from a 
waste disposal system. 

Potential native vegetation. The stabilized plant 
community on a particular site. The plant cover 
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reproduces itself and does not change so long as 
the environment remains the same. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent 
material. 

Range condition. The present composition of the plant 
community on a range site in relation to the 
potential natural plant community for that site. 
Range condition is expressed as excellent, good, 
fair, or poor, on the basis of how much the present 
plant community has departed from the potential. 

Rangeland. Land on which the potential natural 
vegetation is predominantly grasses, grasslike 
plants, forbs, or shrubs suitable for grazing or 
browsing. It includes natural grasslands, 
savannahs, many wetlands, some deserts, 
tundras, and areas that support certain forb and 
shrub communities. 

Range site. An area of rangeland where climate, soil, 
and relief are sufficiently uniform to produce a 
distinct natural plant community. A range site is 
the product of all the environmental factors 
responsible for its development. it is typified by an 
association of species that differ from those on 
other range sites in kind or proportion of species 
or total production. 

Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to 
pH 7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The 
degrees of acidity or alkalinity, expressed as pH 


values, are— 
Extremely acid «iiis ее какаа eens below 4.5 
Very strongly асіа .................... 4.5 to 5.0 
Strongly acid. iiic cess ee een 5.1 to 5.5 
Medium a&id cessisse ee rene 5.6 to 6.0 
Slightly aéid. i. oce sry eR XR 6.110 6.5 
Места ТТТ pA 6.6 lo 7.3 
Mildly акка пе... ...................... 7.4107.8 
Moderately аікаіпе................... 7.9 to 8.4 
Strongly alkaline ..................... 8.5 to 9.0 
Very strongly alkaline ............ 9.1 and higher 


Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Residuum (residual soil material). Unconsolidated, 
weathered or partly weathered mineral material 
that accumulated as consolidated rock 
disintegrated in place. 

Rippable. Bedrock or hardpan can be excavated using 
a single-tooth ripping attachment mounted on a 
tractor with a 200-300 draw bar horsepower rating. 

Roads, unsurfaced. Low-standard roads built out of the 
surrounding material. These roads are generally 
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associated with timber management and 
recreation and are not expected to carry traffic all 
year. 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, 
pebbles, cobbles, stones, and boulders. 

Rolling dips. Earthen structures designed and 
constructed into roadbeds. These structures are 
used to divert water from constructed roads. They 
normally require heavy equipment during 
construction. 

Rooting depth (in tables). Shallow root zone. The soil 
is shallow over a layer that greatly restricts roots. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off 
the surface of the land without sinking into the soil 
is called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly 
sand-sized particles. 

Sedimentary rock. Rock made up of particles 
deposited from suspension in water. The chief 
kinds of sedimentary rock are conglomerate, 
formed from gravel; sandstone, formed from sand; 
shale, formed from clay; and limestone, formed 
from soft masses of calcium carbonate. There are 
many intermediate types. Some wind-deposited 
sand is consolidated into sandstone. 

Seepage (in tables). The movement of water through 
the soil. Seepage adversely affects the specified 
use. 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of 
the surface layer or of the underlying material. All 
the soils of a series have horizons that are similar 
in composition, thickness, and arrangement. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Side slope. The slope bounding a drainageway and 
lying between the drainageway and the adjacent 
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divide. It is generally linear along the slope width, 
and overland flow is parallel down the slope. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay 
(0.002 millimeter) to the lower limit of very fine 
sand (0.05 millimeter}. As a soil textural class, soil 
that is 80 percent or more silt and less than 12 
percent clay. 

Siltstone. Sedimentary rock made up of dominantly silt- 
sized particles. 

Similar soils. Soils that share limits of diagnostic 
criteria, behave and perform in a similar manner, 
and have similar conservation needs or 
management requirements for the major land uses 
in the survey area. 

Site index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees 
in a fully stocked stand at the age of 50 years is 
75 feet, the site index is 75 feet. 

Slickspot. A small area of soil having a puddied, 
crusted, or smooth surface and an excess of 
exchangeable sodium. The soil is generally silty or 
clayey, is slippery when wet, and is low in 
productivity. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 
The slope classes recognized in this survey area 
are as follows: 


a E EE атана: 0 to 1 percent 
Nearly Іемеї...................... 0 to 2 percent 
Gently undulating ................ 0 to 3 percent 
Gently sloping ................... 2 (о 6 percent 
Moderately sloping ............... 6 to 9 percent 
Strongly 5!орїпд................. 9 to 15 percent 
Moderately steep .............. 15 to 25 percent 
II d 25 to 40 percent 
Very ${еер................ more than 40 percent 


Slope (in tables). Slope is great enough that special 
practices are required to ensure satisfactory 
performance of the soil for a specific use. 

Slow intake (in tables). The slow movement of water 
into the soil. 

Small stones (in tables). Rock fragments less than 3 
inches (7.6 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soil. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 


properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soil separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between 
specified size limits. The names and sizes, in 
millimeters, of separates recognized in the United 
States are as follows: 


Very coarse sand .................... 2.0 to 1.0 
Coarse ѕапа......................... 1.0 to 0.5 
Medium sand ....................... 0.5 to 0.25 
PING SANG озна 0.25 10 0.10 
Very TING SANG: т ЕТ 0.10 to 0.05 
Sil: ые И НЕМ арЫ р ba рд 0.05 to 0.002 
Clay ышыне ЫР eH less than 0.002 


Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. 
The principal forms of soil structure are—p/aty 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and 
granular. Structureless soils are either síngle grain 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular 
cleavage, as in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Subsurface layer. Any surface soil horizon (A, E, AB, 
or EB) below the surface layer. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth 
from about 4 to 10 inches (10 to 25 centimeters). 
Frequently designated as the "plow layer," or the 
"Ap horizon." 

Surface soil. The A, E, AB, and EB horizons. It 
includes all subdivisions of these horizons. 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series 
because they differ in ways too small to be of 
consequence in interpreting their use and 
behavior. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
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classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
foam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be 
further divided by specifying “coarse,” “fine,” or 
“very fine.” 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling 
emergence, and root penetration. 

Toe slope. The geomorphic component that forms the 
outermost, gently inclined surface at the base of a 
hill slope. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 


Upland (geology). Land at a higher elevation, in 
general, than the alluvial plain or stream terrace; 
land above the lowlands along streams. 

Variant, soll. A soil having properties sufficiently 
different from those of other known soils to justify 
a new series name, but occurring in such a limited 
geographic area that creation of a new series is 
not justified. 

Water bar. A drainage structure used to divert water 
from trails, unsurfaced roads, and disturbed areas. 
It is constucted with hard tools or heavy 
equipment. Soil, rock, brush, or logs can be used 
when a water bar is constructed. 

Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth's surface by atmospheric agents. These 
changes resuit in disintegration and decomposition 
of the material. 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 


(Recorded in the period 1951-81 at Custer and Rapid City, South Dakota) 
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perature below which 


It can be calculated by adding the 


dividing the sum by 2, and subtracting the tem 


* A growing degree day is a unit of heat available for plant growth. 


maximum and minimum daily temperatures, 
growth is minimal for the principal crops in the area (40 degrees Е). 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


(Recorded in the period 1951-81 at Custer and Rapid City, 
South Dakota) 


Temperature 
= 
24° F 28° F 32° F 

or lower or lower or lower 
Е Е. 
CUSTER: 


Probability 


Last freezing 
temperature 
in spring: 


1 year in 10 


later than-- May 30 June 11 Јипе 26 
2 years in 10 


later than-- May 24 June 5 June 20 

5 years in 10 
later than-- June 9 

First freezing 
temperature 


in fall: 


1 year in 10 


earlier than-- Sept. 9 Aug. 29 July 28 
2 years in 10 


earlier than-- Sept. 15 Sept. 3 Aug. 7 
5 years in 10 


earlier than-- 
RAPID CITY: 


Last freezing 
temperature 
in spring: 


1 year in 10 
later than-- May 14 May 26 

2 years in 10 
later than-- Apr. 28 

5 years in 10 


later than-- Apr. 19 Apr. 27 
First freezing 
temperature 


in fall: 


1 year in 10 
earlier than-- Sept. 14 
2 years in 10 
earlier than-- Sept. 19 
5 years in 10 
earlier than-- Oct. 23 Sept. 30 


1 | 
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TABLE 3.--GROWING SEASON 


(Recorded in the period 1951-81 at Custer and 
Rapid City, South Dakota) 


Daily minimum temperature 
during growing season 


Probability : Higher | Higher | Higher | 
than | than | than 
20°F | or | sr 

CUSTER: | | ! 

9 years in 10! 111 | 86 | 41 

8 years in 10! 119 | 94 | 54 

5 years іп 10) 135 | 109 | 79 

2 years іп 10! 151 | 123 | 103 

1 уеаг 1п 10 | 159 | 131 | 116 

RAPID CITY: | | | 

9 үеагв іп 10 | 165 | 147 | 121 

8 years in 10| 172 | 154 | 129 

5 years іп 10} 186 | 165 | 145 

2 years in 10} 200 | 177 | 162 

1 year іп 10 | 207 | 183 | 170 


Custer and Pennington Counties, Black Hills Parts, South Dakota 


TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


1 1 t 
Map | Soil name | Custer | Pennington 
symbol ! |. Count | Count 
| р Асгез Acres 
1 1 1 
АРА {Arvada Variant loam, 0 to 2 percent slopes----------------- | 360 | 0 
ASA  |Arvada-Slickspots complex, 0 to 3 percent slopes----------- ! 1,890 | [0] 
BdA {Barnum very fine sandy loam, О to 3 percent slopes-- --! 2,110 | 610 
BeB  jBarnum-Winetti complex, 0 to 6 percent slopes------- --! 5,140 | 590 
BrA {Bullflat silt loam, О to 3 percent slopes-------- --| 1,340 | 200 
BrB {Bullflat silt loam, 3 to 6 percent slopes-------------- --| 6,620 | 550 
Вав  jBullflat-Cordeston silt loams, 2 to 9 percent slopes------- i 11,930 | 4,420 
BtE iBuska-Mocmont-Rock outcrop complex, 10 to 40 percent slopes| 25,500 | 8,280 
BuE  jBuska-Rock outcrop complex, 10 to 40 percent slopes-------- | 26,660 | 17,540 
ВуС iBuska-Virkula loams, 2 to 15 percent slopes--------- 19,070 | 2,770 
BwE [Butche-Rock outcrop complex, 9 to 60 percent slopes- 11,880 | 970 
CcE iCanyon-Bridget complex, 9 to 25 percent slopes--------- 610 | 1,070 
САҒ  jCanyon-Rock outcrop complex, 15 to 60 percent slopes 14,800 | 6,150 
CkC iCitadel-Vanocker complex, 2 to 12 percent slopes----------- 3,230 | 2,500 
CoA iColombo loam, channeled, О to 4 percent slopes------------- 760 | 700 
CpA  jColombo-Urban land complex, 0 to 2 percent slopes---------- о | 790 
СУВ  jCordeston loam, 2 to 10 percent slopes-------------------.- 3,580 | 4,610 
CwB iCordeston-Marshbrook loams, 0 to 6 percent slopes---------- 4,200 | 6,510 
CxC iCordeston-Winetti complex, 2 to 9 percent slopes----------- І 3,870 | 520 
DgB  jDemar-Grummit-Slickspots complex, О to 6 percent slopes----! 1,200 | 0 
GbA  jGlenberg fine sandy loam, 0 to 4 percent slopes------------ | 370 | 480 
GrD  |Grummit-Rock outcrop complex, 6 to 15 percent slopes------- | 2,130 | 0 
СЕР  |Grummit-Rock outcrop complex, 15 to 60 percent slopes------ | 1,790 | 0 
бис  jGurney-Butche complex, 2 to 9 percent slopes--------------- | 3,530 | 20 
GvD — jGypnevee-Rekop-Rock outcrop complex, 6 to 15 percent slopes} 14,150 | 1,460 
GyD IGypnevee-Rock outcrop-Urban land complex, 9 to 25 percent | | 
| віоре5--------------.---................................. | 0 | 1,260 
НаА |Науегзоп loam, 0 to 2 percent в1орев--- | 1,200 | 0 
HeE |Нее1у channery loam, 9 to 30 percent slopes---------------- | 2,580 | 7,990 
НЕС iHeely-Cordeston complex, 6 to 15 percent slopes------------ | 3,120 | 6,370 
HgB |Н11дег cobbly loam, 0 to 6 percent slopes------------------ | 2,520 | 2,930 
Нар {Hilger cobbly loam, 6.to 40 percent slopes------------ | 6,930 | 3,170 
НЕ — jHilger-Metre complex, 10 to 40 percent slopes--------- ! 4,240 | 0 
Нов iHilger-Urban land complex, 0 to 6 percent slopes | o ! 320 
Нор |Н11дег-У1гКи1а complex, 2 to 30 percent slopes------------- | 600 | 2,715 
HtG iHopáraw-Sawdust-Rock outcrop complex, 40 to 80 percent | | 
| БІорев---------------------..........................ь..... | 22,230 | 10,190 
JhD  jJudy-Heath-Paunsaugunt Variant complex, 2 to 25 percent | ! 
| вІорез----------------.......................--...........- ! о | 5,190 
MhA  |Marshbrook loam, 0 to 3 percent slopes--------------------- | 70 | 750 
MnC |Мееге-Коггев% complex, 2 to 9 percent slopes---- | 6,710 | 1,190 
М5С iMocmont gravelly loam, 2 to 12 percent slopes--------- | 1,030 ! 580 
MtE |МоспопЕ-Воск outcrop complex, 10 to 40 percent Slopes------ ! 21,270 | 0 
NaC |Меуее channery loam, 6 to 15 percent slopes-- | 1,270 | 210 
NbC iNevee silt loam, 2 to 9 percent slopes 1 8,470 | 1,270 
МСЕ jNevee-Gullied land complex, 6 to 40 percent slopes- | 4,320 | 0 
МЕЕ  jNihill-Zigweid complex, 15 to 50 percent slopes------------ | 4,330 | 600 
NnE  jNorrest-Fairburn-Metre complex, 9 to 40 percent slopes----- | 14,300 | 1,580 
PaE  jPactola-Virkula-Rock outcrop complex, 10 to 40 percent | 1 
| Біоре5------------------.................................. | 11,910 | 112,780 
PbD  |Paunsaugunt-Gurney complex, 2 to 15 percent slopes--------- I 38,120 ! 4,990 
PcD {Paunsaugunt-Rock outcrop complex, 6 to 30 percent slopes---} 26,530 | 2,900 
PgC |Pierre-Grummit clays, 2 to 9 percent slopes---------------- | 1,410 | 0 
Pt Pits, quarries-----~----------~-----.------------------.--- | 400 | 1,250 
ReC |Redbird~Heath silt loams, 2 to 9 percent slopes------------ | 480 | 6,390 
RfE  jRekop-Gypnevee-Rock outcrop complex, 15 to 40 percent 1 | 
| 51оре5-----------------.--................................-. | 10,890 | 1,310 
RgG |Коск outcrop-Buska complex, 40 to 80 percent slopes-------- | 2,580 | 6,250 
RhD |Коск outcrop-Butche complex, 2 to 25 percent slopes-------- | 4,740 | 820 
Екб Rock outcrop-Mocmont complex, 40 to 80 percent Slopes------ | 22,150 | 8,550 
RIG |Коск outcrop-Pactola complex, 40 to 80 percent Slopes------ | 11,910 | 67,630 
RmG ' Воск outcrop-Rekop complex, 40 to 80 percent slopes-------- | 3,280 | 0 
1 t 


See footnote at end of table. 


I! 
124,690! 
43,110! 
29,430! 
1,410! 
1,650! 
6,870! 


1 
12,200! 
8,830! 
5,560! 
30,700! 
79,540! 
3,2801 
у 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 


1 Total-- 
т 


і 1 1 
Map | Soil name i Custer | Pennington ! H 

symbol! |. Count | Count | Area  lExtent 

| | Acres | Acres | Acres | РСЕ 

i pores Есе 

І ' р t р 
RnG |Коск outcrop-Sawdust complex, 40 to 80 percent slopes------ | 8,960 | 2,030 | 10,990! 0.9 
Ерс {Rockoa~Lakoa complex, 3 to 12 percent slopes--------------- | 620 | О | 620! 0.1 
RrE |Rockoa~Lakoa-Rock outcrop complex, 10 to 40 percent slopes | 4,470 | 310 | 4,780| 0.4 
RsF |Коскоа-Коск outcrop complex, 25 to 60 percent slopes------- | 12,550 | 3,510 | 16,060] 1.4 
RtD {Rockoa-Satanta complex, 6 to 30 percent slopes------------- ! 1,300 | 1,280 | 2,580! 0.2 
SeB {Satanta loam, 2 to 6 percent slopes------------------------ ! 2,870 | 930 | 3,800! 0.3 
SfB  |Satanta-Arvada complex, 2 to 6 percent slopes-------------- i 660 | 180 | 840! 0.1 
ShD |Satanta-Canyon loams, 6 to 15 percent slopes--------------- | 3,380 | 3,180 | 6,560! 0.6 
SpE  jSawdust-Hopdraw-Paunsaugunt complex, 10 to 40 percent | | | | 

| Біорев--------------------................................ | 21,650 | 2,070 | 23,720; 2.0 
SrE  j|Sawdust-Vanocker-Paunsaugunt complex, 10 to 40 percent 1 | | 

| Б1оре5--------------------------............................ | 75,550 | 5,950 | 81,5001 7.0 
SwE {Shirttail channery loam, 10 to 40 percent slopes----------- | 6,670 | о! 6,670! 0.6 
SxaE |5реагЁ1зһ-Меуее silt loams, 9 to 30 percent slopes--------- | 1,950 | 2,050 | 4,000! 0.3 
SxbF |Spearfish-Rock outcrop complex, 25 to 60 percent slopes----| 2,010 | 50 | 2,060! 0.2 
SyaC |5%оуһо silt loam, 2 to 15 percent slopes------------------- | 1,160 | 3,380 | 4,540! 0.4 
SybC |Stovho-Lail-Trebor complex, 2 to 12 percent slopes--------- 1 1,400 | 35,870 | 37,270} 3.2 
SycE |Stovho-Trebor complex, 10 to 40 percent slopes------------- | 13,190 | 73,265 | 86,455| 7.4 
TfA |Т11#ог@ silt loam, 0 to 2 percent slopes-----------------.- | 390 | 230 | 620! 0.1 
ТЕВ {Tilford silt loam, 2 to 6 percent slopes------------------- | 5,240 | 1,060 | 6,300! 0.5 
ТЕС |Tilford silt loam, 6 to 15 percent slopes------------------ | 530 | 1,420 | 1,950! 0.2 
Трс {Tilford-Paunsaugunt complex, 6 to 9 percent slopes--------- | 2,960 | 320 | 3,280! 0.3 
TrB  |Tilford-Urban land complex, О to 9 percent slopes---------- | о! 1,220 | 1,220! 0.1 
Тиб |Тгеһог-Коск outcrop complex, 40 to 80 percent slopes------- | 810 | 11,680 | 12,490! 1.1 
VcE |Мапоскег-Сібайе1 complex, 10 to 40 percent slopes---------- | 16,250 | 18,080 | 34,330! 2.9 
МКЕ  jVanocker-Lakoa complex, 10 to 40 percent slopes------------ | 11,790 | 16,380 | 28,170! 2.4 
Упс  jVanocker-Paunsaugunt complex, 2 to 15 percent slopes------- | 4,820 | 4,290 | 9,110} 0.8 
Моб  |Vanocker-Sawdust-Rock outcrop complex, 40 to BO percent i ! | | 

| Б1орев--------------------.---............................ | 20,560 | 7,450 | 28,010; 2.4 
Үрс {Virkula~Pactola complex, 2 to 15 percent slopes------------ | 530 | 7,920 | 8,450! 0.7 
WtB jWinetti cobbly loam, 2 to 10 percent slopes---------------- | 2,450 | 1,530 | 3,980! 0.3 
220 · |21даже1ад-Сапуоп complex, 2 to 15 percent slopes------------- | 3,960 | о | 3,960! 0.3 
2nD |214ме14-Міһі11 complex, 6 to 15 percent slopes------------- ! 3,120 | 1,330 | 4,450! 0.4 

| аи | 290 | 1,750 | 2,040! 0.2 

es el Я ор =a eta [oars 

| Total-------------------------------------------- | 638,400 | 528,640 | 1,167,040}100.0 

! 

|| і 


* Less than 0.1 percent. 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE 


(Yields are those that can be expected under a high level of management. Only arable soils are listed. 
Absence of a yield indicates that the soil is not suited to the crop or the crop generally is not grown 
on the soil) 


1 


i 
Soil name anå } | 
map symbol | Oats | Alfalfa hay 
1 1 
1 
1 


| Bu Tons AUM* 


Cool-season grass 


Arvada Variant 


1 

1 

1 

1 

р 

1 

$ 

! һ 

І 1 

! Ц 

1 ! 

| | 

Arvada-Slickspots | | 

1 

1 1 
ВаА------------------е---- 40 ! 1.9 1 3.0 

Barnum | | i 

| 1 р 

1 1 1 
ВгА----------------------- | 35 | 1.6 | 2.7 

Bullflat | | | 

1 I 

1 1 1 
ВгВ----------------------- 1 33 ! 1.5 | 2.5 

Bullflat | ! Н 

4 Li і 

! 1 1 
В<В--------------------.. -! 38 ! 1.8 | 2.8 

Bullflat-Cordeston | р ! 

1 1 1 

1 1 3 
CvB-------------------2.2--- ! --- ! 1.8 ! 3.0 

Cordeston | | ! 

1 1 і 

П | ! 
СыВ--«есссосізішеет-есегере ! жейде | 2.0 ! 3.2 

Cordeston-Marshbrook | ! | 

І | | 

| 1 1 
СбБА----------------------- ! 30 ! 1.9 ! 2.3 

Glenberg | | i 

t L t 

1 1 1 
НаА------------------.--.. | 32 ! 1.5 ! 2.5 

Haverson | | | 

1 1 1 

! р І 
МпС----------------------- ! 18 ! 1.0 i === 

Metre-Norrest | H | 

1 1 

i 1 1 
МЫС----------------------- | 28 | 1:2 || 2.0 

Меуее | ! ! 

| | | 
беВ----------------..--.-.. | 32 | 1.4 | 2.3 

Satanta | | | 

! 1 

| 1 1 
ТЕА----------------------- | 33 | 1.5 | 2.5 

Tilford | ! | 

1 1 1 

1 ! | 
ТЕРБ---------------.---.... | 31 H 1.4 | 2.3 

Tilford | | | 

1 i ! 

1 1 1 
ТЕС----------------------- 1 28 | 1.2 | 2.0 

Tilford | | | 

1 1 1 

| 1 


1 
eee 2 
* Animal-unit-month: The amount of forage or feed required to feed one animal unit (опе cow, one horse, 
one mule, five sheep, or five goats) for 30 days. 
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TABLE 6.--RANGELAND PRODUCTIVITY 


(Only the soils that support rangeland vegetation suitable for grazing are listed) 


55 Н Т Potential annual production 


Ц Ц 
5011 пате апа | | for kind of growing season 
map symbol | Range site I | T 
! | Favorable 1 Average | Unfavorable 
T 1 Lb/acre | Lb/acre || Lb/acre 
! 4 GC ет 1 ЕЕЕ 
1 1 | 1 
АрА---------------------- {Saline Lowland------------------------- | 2,000 | 1,800 | 1,400 
Arvada Variant | | | | 
t ' 
1 1 1 4 
AsA*: | | р | 
Arvada------------------ iThin Claypan--------------------------- | 840 | 700 | 420 
1 
i 1 ! І 
Slickspots. | | | | 
1 1 | П 
BdA---------------------- ISilty---------------------------------- i 2,800 i 2,400 | 1,900 
Barnum | | ! | 
1 | I І 
1 | 3 1 
Вев* | | | | 
Вагпшп-----------------. |0уегЕ1о%-----------------.--........... | 3,400 i 3,000 | 2,500 
I ! 
1 1 1 1 
Vinetti----------------- iOverflow------------------------------- | 3,600 | 3,200 | 2,800 
1 ! 
1 ' | 
ВгА, ВгВ----------------- ІБ11Еу--------------------.-------...... | 3,000 |! 2,500 | 2,000 
Bullflat i р | | 
р р | | 
BsB*: | Н р | 
Bullflat---------------- 1511бу-----------=----------------------- | 3,000 | 2,500 | 2,000 
! Д 1 
1 1 1 1 
Cordeston--------------- (ОуегЕ1оч--------------------........... | 4,300 | 3,600 | 2,500 
1 ! 1 
t П | 1 
СсЕ*: | | | i 
Сапуоп------------------ 1Бһа110и-------------------------....... ! 1,600 | 1,300 i 900 
1 ' | П 
і 1 | 1 
Bridget----------------- ІБ114у--------------------.-........... | 2,500 | 2,000 | 1,500 
1 
t ! i П 
сар“: | | р р 
Canyon------------------ IShallow-------------------------------- | 1,600! 1,300 | 900 
! П 1 t 
| | П | 
Rock outcrop. | | | | 
1 | і 1 
СоА---------------------- iOverflow------------------------------- | 4,300 i 3,600 | 2,500 
Colombo | | | | 
1 
| 1 1 1 
СуВ---------------------- |ОуегҒ1о%----------------------......... ! 4,300 | 3,600 | 2,500 
Cordeston | | | | 
! 
і Ц ' V 
CwB*: Н | | | 
Cordeston--------------- IOverflow------------------------------- | 4,300 | 3,600 | 2,500 
! 1 1 1 
1 ' 1 1 
Marshbrook-------------- iSubirrigated --------------------------- Н 5,400 | 4,500 i 3,200 
1 
! 1 1 1 
CxC*: | ! ! j 
Cordeston--------------- Омет Ғ10Ұ--------------.--.............. | 4,300 | 3,600 Н 2,500 
1 Ц 1 
1 1 Ц 1 
Winetti----------------- Overflow ------------------------------- р 3,600 | 3,200 | 2,800 
1 
і 1 1 1 
DgB*: | | Н ! 
Demar------------------- |С1аурап ----------------------------.--- | 1,600 | 1,400 | 900 
|| 1 
| ! Ц 1 
Grummit----------------- {Shallow Clay--------------------------- | 1,600 | 1,300 | 1,000 
t i ! 
| | | | 
1 i 1 
1 1 1 
р 1 ! 


Slickspots. | 
t 
1 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY--Continued 


i H Potential annual production 
Soil name ага | for kind of growing season 
1 


map symbol Range site 


1 

П 

І 

| Favorable Average Unfavorable 
| Lb/acre Lb/acre Lb/acre 

| елее SALLE преваре 


1 
П 1 
! | 
І І 
| | 
бҺА------------.--....... ISandy---------------------------------- | 3,000! 2,500 | 1,750 
Glenberg i i | | 
1 i | 
1 1 1 1 
GrD*, GrF*: | | | | 
Grummit----------------- [Shallow Clay---------------..--------.-- ! 1,600 | 1,300 | 1,000 
1 t 1 
1 1 1 1 
Rock outcrop. | | | ! 
| 1 1 1 
1 1 1 1 
Guc*: | | | | 
Gurney------------------ 15114у-------------------------....... | 2,800 | 2,300 | 1,800 
1 1 I 
І i 1 1 
Butche------------------ IShallow-------------------------------- | 1,000 .! 1,300 | 1,000 
! 1 1 1 
П і 1 | 
бур*: | | р ! 
бурпеуее---------------- iThin Upland-------------------------..- ! 2,000  ! 1,700 ! 1,200 
1 1 ' 1 
| 1 1 1 
Rekop------------------- 'Shallow-----~-------~----~------------- | 1,700 |! 1,400  ! 1,000 
! | ' 1 
| 1 1 ! 
Rock outcrop. | | | | 
1 t 1 1 
Ц 1 1 i 
НаА---------------------- |Loamy Terrace-------------------------- | 2,800 | 2,300 | 1,600 
Haverson | | | | 
1 1 t 1 
1 1 | П 
НеЕ---------------------- {Mountain Prairie----------------------- | 2,500 | 2,000 | 1,500 
Heely i || | | 
| | | | 
НЕСХ | | | | 
Heely------------------- {Mountain Prairie----------------------- | 2,500 | 2,000 | 1,500 
1 ! 1 
1 1 t Ц 
Cordeston--------------- iOverflow-------------------------.----- ! 4,300 ! 3,600 | 2,500 
| } + 1 
1 1 1 | 
НВ, HgD----------------- IStony Н1115----------------.--------..- | 2,800 | 2,400 | 2,000 
Hilger ! | р | 
і 1 1 1 
1 1 1 1 
HmE*: | i | р 
Hilger------------------ {Stony Hills---------------------------- i 2,800 ! 2,400 | 2,000 
1 ! 1 
1 1 П 1 
Metre------------------- 1Сіауеу----------------------........... | 2,200 | 1,800 i 1,300 
} $ 
П 1 I Ц 
JhD*: | ! ! | 
Judy-------------------- {High Country Silty--------------------- | 3,000 | 2,400 | 1,900 
| і 
| 1 | 1 
Heath------------------- High Country Silty--------------------- | 3,200 | 2,600 | 2,100 
1 1 
1 1 1 1 
Paunsaugunt Variant----- {High Country Shallow------------------- | 1,700 | 1,400 H 1,100 
1 1 1 П 
| і I 1 
MhA---------------------- ISubirrigated--------------------------- | 5,400 | 4,500  ! 3,200 
Marshbrook | | | | 
! П 1 ! 
| 1 1 1 
MnC*: | | | | 
Metre------------------- |С1ауеу------<--------------------------- | 2,200 | 1,800 ! 1,300 
П i 1 1 
і || 1 1 
Norrest----------------- iClayey------------------------.2-------- | 2,200 | 1,700 i 1,200 
t I| ( 1 
1 І 1 1 
NaC---------------------- | Thin Upland---------------------------- | 1,900  ! 1,600 | 1,100 
Меуее | ! | | 
| | П | 
І | 1 І 
ҚЫС---------------------. ІТһіп Upland---------------------------- ! 2,000? 1,700 | 1,200 
Меуее | | | 
| 1 i 
1 t р 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY--Continued 


aa Н Potential annual production 
Soil name and for kind of growing season 
1 


1 
t 
1 
map symbol | Range site 
1 
J 


Ц 
1 
1 [| 
1 1 
i і | 
NcE* р | | 
Nevee------------------- |Тһ1п Upland---------------------------- І 2,000 | 1,700 | 1,200 
Ц 
Ц ( ! t 
Gullied land. | | ! | 
і 1 1 1 
N£E*: H ! i | 
Nihill------------------ {Thin Upland---------------------------- | 1,700 | 1,400 ! 1,000 
! 
I 1 1 | 
Zigweid----------------- (Thin Upland---------------------------- | 1,800 | 1,500 | 900 
| ! і 
П 1 ! 1 
NnE*: i ! | i 
Norrest----------------- {Stony Hills---------------- MM | 2,800 | 2,400  ! 2,000 
1 
! П I 1 
Fairburn---------------- {Stony Н1118----------=-=-=-=-=-----------—- | 2,200 | 1,800 | 1,300 
1 1 i 1 
Metre------------------- ІС1ауеу----------------..-...........-..-. | 2,400 | 2,000 | 1,400 
1 Ц І 
П 1 | 1 
PbD*: | ! р | 
Paunsaugunt------------- (5һа11он-------------.--.-.............. i 1,600 р 1,300 | 1,000 
I Ц П 
! ! ! Ц 
Gurney------------------ Раа а= | 2,800 | 2,800 | 1,800 
1 
Ц ' 1 ! 
Рас“; | | і | 
Pierre------------------ (Сіауеу---------------------............ i 2,400 | 2,000 | 1,400 
1 Ц 1 П 
Grummit----------------- [Shallow С1ау----=-----------=----------- | 1,600 | 1,300  ! 1,000 
1 
1 1 1 П 
ReC*: | | || | 
Redbird----------------- iHigh Country Overflow------------------ | 4,000 | 3,000 | 2,000 
1 I Ц I 
Heath------------------- iHigh Country Silty--------------------- i 3,200 | 2,600 | 2,100 
1 1 
| 1 | і 
R£E*: | | i i 
Rekop------------------- [Shallow -------------------------------- | 1,700 | 1,400 ! 1,000 
1 І Ц 1 
бурпеуее---------------- iThin Upland---------------------------- | 2,000 ! 1,700 | 1,200 
! 
1 ! Ц 1 
Rock outcrop. | | | 
Ц 
1 1 1 1 
RmG*; р i | | 
Rock outcrop. | | | | 
1 П } 1 
Векор------------------- |бһа11ом--------------.---.............. | 1,700 | 1,400 |! 1,000 
|| 
П 1 1 1 
RtD*: | | р | 
Коскоа. | | | | 
| | | | 
Satanta----------------- 1511Еу------------------.---........... | 3,400 — ! 2,000 | 1,500 
1 1 П П 
і і } ! 
Бев---------------------- [ЗИ 2 nnn i 2,600 | 2,300 i 1,400 
Satanta | р | р 
| | | | 
SfB*: | | | | 
Satanta----------------- 1611%у------------------.-............ | 2,400 | 2,000 ! 1,500 
П 1 
! П І Д 
Arvada------------------ Thin Claypan-----------------------.--- ! 840 | 700 | 420 
1 Ц 1 П 
| Ц 1 1 
ShD*: | | р р 
Satanta----------------- 1511у-----------------------------<--.- | 2,800 | 2,000  ! 1,500 
! Ц 
Ц 1 П ! 
Canyon------------------ iShallow т---------------------.-........-. | 1,600 | 1,300 | 900 
1 1 1 
! 4 Џ 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY--Continued 


| Potential annual production 


Soil name and | 

пар symbol | Range site 
1 
1 
І 


1 
1 
| 
| 
i 
! 
[ 
| 
SyE---------------------- I Savannah а жы ai зе пао ан а араш аш ыер ыр дирди) по ыйлай нй | 1,800 
| 
1 
1 
i 
1 
i 
1 
р 
1 
1 
|! 


1 1 
| 1 
| 1 
1 1 
| i 
| 1,400 i 1,000 
Shirttail | р i 
1 i 1 
1 1 1 
SxaE*: ! | 
Spearfish--------------- iShallow-------------------------------- 1,600 | 1,300 | 1,000 
1 1 
І 1 1 
Nevee------------------- (Thin Upland------------------...--.-...- ! 2,000 | 1,700 | 1,200 
1 1 
1 1 1 || 
SxbF*: | | | ! 
Spearfish--------------- |5һа11ом-=-=---------------------------- | 1,50 | 1,200 | 800 
[| і V 
П і і 1 
Rock outcrop. | | | | 
| 1 һ І 
ке 1 1 1 
ТҒА, TEB, T£C------------ 15116у---------------.--.--............. | 2,800 |! 2,300 | 1,600 
Tilford | | i | 
1 ! 1 1 
| 1 [| 1 
ТрС*: i | | | 
Tilford----------------- м | 2,800  ! 2,300 =! 1,600 
1 ' 1 
1 i 1 1 
Paunsaugunt------------- IShallow-------------------------------- i 1,600 | 1,300 р 1,000 
1 1 1 1 
1 L 1 
НЕВ---------------------- ОуегҒ1он----------------............... Н 3,600  ! 3,200 |! 2,800 
Winetti | i i i 
1 1 1 ' 
1 t || | 
ZcC*: | | | 
Zigweid----------------- Min Пр1апй--=-------------------------- | 1,800 | 1,500 | 900 
Ц 1 1 t 
Сапуоп------------------ {Shallow НЕЕ ЕН НА нант ыар | 1,600 | 1,300 | 900 
1 
1 1 1 1 
ZnD*: | i | | 
Zigweid----------------- |Тһ1п Шр1апй------<---------------------- | 1,800 | 1,500 ! 900 
! 1 I| 
1 1 1 1 
МІҺ111------------------ {Thin Upland---------------------------- | 1,700 ! 1,400 | 1,000 
t 1 р 
| 


V 1 і 
~ НИ ПН —— — ЕЕ ИОНОВ 
* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY 


(Only the soils suitable for production of commercial trees are listed. Absence of an entry indicates that 
information was not avallable) 


| | Management concerns T Potential productivity 
jOrdi- | Equi 


Soil name and quip- | | 1 ! 
map symbol Ination|Erosion ment {Seedling} Wind- |! Plant Common trees Site [Volume** 
index*| 


limita-|mortal- | throw lcompeti- 


' 
0 | tion ity | hazard | tion | 
1 


1 
Ц 
| 
П 
1 ! 
0 | 
t | 
1 i 
1 Ц 
| 
П 
i 


р 
І 
ВДЕ***: | 


1 і 

| $ t 

І 1 1 

| i | | i р 
Вивка------------- | 4R [Moderate}Moderate/Slight  !Moderate!Slight  !Ponderosa pine------ | 70 | 55 
| | ! | | | |В1аск Hills зргисе--! --- | --- 
| | | | р | !Оцакїпд aspen------- | == | шшш 
| | ! | | | iPaper birch--------- | -«- | --- 

| | | | | | | Н | 
Mocmont----------- | 4R jModerate|Moderate|Slight {Slight 181495 jPonderosa pine------ | 65 | 50 
| | | | | | |Quaking aspen------- р жеш 01) See 
| | | ! ! | {Paper birch--------- poc | ot 
| | | | | | jOak----------------- "ML E ELS 

І ! I t 1 1 П 1 1 

1 1 1 ! 1 1 t 1 1 

Rock outcrop. р р | | | i Н i i 

I П | 1 t 1 ' 1 ! 

1 1 4 Li i 1 1 I! і 

BuE*** : | | | і | | | | i 
Buska------------- | 4R |Moderate|Moderate/Slight  |Moderate!Slight |Ponderosa pine------ ! 70 ! 55 
| | ! | ! | (Black Hills spruce--| --- | --- 
| | р | i | iQuaking aspen------- | Ses үз ert 
р | | | | | iPaper birch--------- poc | --- 

i | i | | | | | | 

Коск ошїсгор. | | i | | | | | | 

1 1 1 | 1 1 1 1 | 

1 t 1 1 ! І [| 1 | 

вуС®®® | | | | | | | ! | 
Buska------------- | ДЕ {Slight [Slight {Slight {Moderate!Slight  !Ponderosa pine------ | 70 | 55 
|| | | | } | iBlack Hills 5ргисе--| --- | --- 
| | | | р | IQuaking aspen------- p e 4 (ете 
| i | | | | iPaper birch--------- |. wee poseen 

| _ | | | | | | | | 
Virkula----------- | 4A 1911966 {Slight jSlight 151191 |Moderate!Ponderosa pine------ | 72 ! 58 
! ! | ! | | {Bur oak------------- | == [| кте 
| | | | i i !ОцаК1па aspen------- MELLE 
| | | i | | Paper birch--------- | == | Ses 
| | | | | i {Black Hills spruce--| --- | --- 

| р | i | || | | | 

BwE*** ; ! | | | | | | | | 
Butche------------ ! 2R jModerate|Moderate|Moderate|Severe  |Slight |Ропаегоза pine------ | 35 | 26 
| | i | i | |Оақ----------------- | =з= oc 

1 1 t i 1 1 1 1 1 

1 \ 4 1 1 1 t 1 1 

Rock outcrop. | | | | i | | | | 

t } 1 1 i | 1 1 1 

1 1 1 1 1 1 1 | і 

СкС***: | | | | | | i | | 
Citadel----------- | ФА {Slight 1911956 {Slight {Slight  !Moderate!Ponderosa ріпе------ 1 70 | 55 

| П t ! | ! "Вит сақк------------- 1 ! 
П 1 ! i | П iBur oak = y, mmm ys cem 
р ! | | р р iQuaking aspen------- posee 4 em 
| р | | ! | |Базегп һорһогпреап-! --- | --- 
| | | | | |Рарег birch---------| --- | ——- 

! i | i | | | | i 
УапосКег---------- i ЗЕ jSlight jSlight 1611986 {Slight {Slight {Ponderosa pine------ | 62 | 48 

1 | 1 i 1 t 1 1 1 

HoD*** | | | | | | | | | 
Hilger------------ | 4R |Moderate|Moderate|Moderate!Slight  !Moderate!Ponderosa pine------ | 65 | 50 
| | ) | | iQuaking aspen-------i == | --- 

| 1 || Џ 1 


See footnotes at end of table. 
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Soil name and 
map symbol 


HoD***: 
Virkula----------- 


HtG**x*. 
Hopdraw----------- 


Sawdust----------- 


Rock outcrop. 


Mocmont 


MtE***. 
Mocmont----------- 


Rock outcrop. 


PaE***. 
Pactola----------- 


Virkula----------- 


Rock outcrop. 


рср***; 
Paunsaugunt------- 


Rock outcrop. 


RgG***; 
Rock outcrop. 


RhD***; 
Rock outcrop. 


Butche------------ 


TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


| | Management concerns Potential р ivit 
{Ordi- | 1 


а оп | Егоѕіоп 


[ 
| 
[ 
| 
| 
| 
Ц 
4 
Ц 


See footnotes at end of table. 


Equip- | р 
ment |5ее911п9! Wind- 


limita-|mortal- 


) 
| 
р 
| 
i 
1 
р 
| 
iSlight 
| 
р 
р 
| 
р 
| 
р 
І 
р 


1 
i 4R {Moderate |Moderate/Slight 
1 " 
1 ғ | 
t 1 1 1 
1 1 1 1 
1 1 1 I 
1 || 1 і 
1 | 1 | 
1 1 1 I! 
1 [| 1 [| 
1 1 1 1 
| ! | | | 
|  2R |Severe {Severe |Moderate!Slight 
һ 1 t t t 
t 1 4 | t 
1 || 1 1 1 
1 1 1 1 1 
| | i i Н 
| 2R | Зеуеге iSevere |Moderate!Slight 
1 1 I 
1 П 1 1 1 
! 1 i 1 1 
t 1 t 1 F 
i i | | | 
| : 
4A (Slight (Slight {Slight (Slight 
1 
1 1 | 1 1 
1 1 1 1 1 
i 1 1 1 1 
1 1 1 1 1 
1 1 D || ' 
) j} 1 1 1 
1 1 t 1 1 
i i | | Н 
| 4R iModeratejModeratelSlight iS1ight 
1 1 1 
1 і 1 1 1 
1 1 1 | 1 
1 t 1 | 1 
t | 1 1 1 
1 П } 1 1 
i 1 || і 1 
1 1 1 1 1 
1 ! 1 i 1 
1 i 1 1 1 
1 І 1 1 1 
t 1 1 1 1 
| i | | Н 
| 3R |Moderate|Moderate/Slight !Moderate 
1 1 H I 1 
J i 1 1 1 
t 1 1 1 1 
1 1 1 1 і 
1 t 1 1 1 
1 1 П 1 П 
| | | | | 
| 4R [Moderate|Moderate|Slight {Slight 
1 1 1 1 1 
1 ' 1 n 1 
1 1 1 1 } 
t 1 ! 1 1 
! + 1 1 1 
1 t 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
t V 1 t H 
+ 1 1 1 1 
1 ' 1 1 1 
1 1 1 1 1 
1 1 ! J | 
t 1 t 1 1 
MM | | | 
| 2R | Мовегаке | Moderate |Moderate | Severe 
1 1 } 
1 1 1 П i 
1 1 ! 1 1 
1 Е 1 1 1 
1 t 1 4 П 
П 1 1 4 , 
Ц 1 1 1 1 
L і 1 ' П 
$ 1 р 1 I 
1 t І ! 1 
| | i i | 
! 4R {Severe {Severe {Slight Moderate 
[ 1 t 1 І 
1 1 1 1 1 
1 1 i і ! 
1 1 1 J | 
t 1 1 1 1 
Ц 1 1 t 1 
t ! 1 } ! 
Ц 1 | 3 1 
1 1 | 1 ! 
1 1 1 1 і 
1 1 1 1 t 
1 1 t 1 1 
| | | | | 
1 
| 2D {Slight {Slight  !Moderate!Severe 
1 1 1 ! 
О 1 1 1 


1 


1 
1 
1 
| 
1 
t 
t 
1 
1 
' 
1 
J 
| 
1 
1 
1 
1 
) 
Ц 
Ц 
і 
! 
1 
! 
i 
І 
t 
1 
| 
П 
1 
| 
| 
1 
1 
Ц 
! 
Д 
J 


! 
1 
| 
П 
! 
1 
| 
| 
| 
| 
| 
! 
П 
1 
1 
i 
| 
1 
|| 
! 
} 
i 
i 
1 
Ц 
Ц 
| 
! 
! 
һ 


І 
| 
{ 
П 
[ 
I 
i 
| 
1 
| 
Ц 
П 
I 
| 
! 
| 
| 
І 
1 
1 
! 
| 
1 
1 
1 
1 
Ц 
H 
1 
! 
| 
t 
і 
1 
! 
Ц 
Ц 
Ц 
Ц 
Д 
і 
| 
І 
[| 
1 
1 
І 
1 
і 
і 


Plant 


throw |competi- 


Ц 
' 
1 
| 
| | [tion | it hazard | tion 
Д | 
| 
Ц 
1 


Moderate 


Slight 


Slight 


Slight 


Slight 


Slight 


Moderate 


Slight 


Slight 


Slight 


| 
4 
| Common trees 
| 
| 
) 
1 
! 
І 


| 


1 
[Ponderosa pine------ 


iQuaking aspen------- 
|Рарег birch--------- 


onderosa pine------ 
ocky Mountain 
juniper 


Esas] 


Ponderosa pine------ 
Quaking aspen--- 
Paper birch----- 


{Ponderosa pine------ 
{Quaking aspen--- 
'Paper birch-- 
|Оак----------------- 


!Ропдегоѕа pine------ 
{Black Hills spruce-- 
iQuaking aspen 
!Paper birch--------- 
1 


1 

}Ponderosa ріпе------ 
'Виг oak------------- 
iQuaking aspen------- 
{Paper birch--------- 
{Black Hills spruce-- 


Ponderosa pine------ 


|Ponderosa pine------ 
iBlack Hills spruce-- 
{Quaking aspen 
|Рарег birch--------- 


Ponderosa pine------ 


165 


roductivity 


{ 
Site |Volume** 


index*| 


| 
| 
| 

72 | 58 
asa | ==> 
-— 1 aes 

1 
peers 1 жете 
1 
--- |! -.. 
1 
} 
1 
| 
30 | 2 
| 
--- | ==2 
45 | 22 
i 
| 

65 | 50 
aoe | жааш 
a 
--.. ! --- 

1 
| 

65-1 50 
--- | — 
ee onec 
=== | базы 

і 
1 
і 
I 
1 
| 

60 ! 46 
--- | --- 
Шот 

1 
1 
} 

72 | 58 
=== ове 
--- t oon 

1 
=== | өө 
1 
--- ! eon 
| 
1 
1 
1 
1 
1 
1 
| 
45 | 34 
i 
Li 
1 
у 
П 
1 
1 
1 
1 
| 

65 | 50 
н шшс 
--- 1 --- 

1 
алама T кіл 
1 
1 
1 
1 
1 
I 
i 
| 
35 ! 26 
! 
І 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


| i Management concerns | Potential productivity 
Soil name and {Ordi- | Equip- | T 
map symbol jnation{Erosion | ment |Seedling! Wind- ! Plant Site |Volume** 
{symbolfhazard | limita-!mortal- | throw |competi- index*| 
1 1 
| 


1 
1 
t 
1 
|| 
| | tion | ity | hazard tion | | 
1 || 
1 
1 
I 
1 
1 
1 
! 
1 


1 
Вкб***: | 
Rock outcrop. | 
| 


t 
і 
1 
1 
i 
1 
1 
1 
1 
| 
Slight (Slight {Ponderosa pine----- - 
І 
1 
1 
1 
1 
1 
l 
! 
1 
| 
f 


t 1 П 
1 ! 1 
! 1 1 
! П % 
1 ! 1 
} ! | 
1 1 } 
| | i 
Mocmont----------- | 4R |Severe {Severe !Slignt ! 60 ! 46 
i | | | | iQuaking aspen-------| --- | --- 
! | | ! | iPaper birch--------- === | сиве 
i | | H i |Оак------- аса poc d -- 
1 І 1 1 1 1 І 1 
1 ! р | | | i | 
В1б***; | | i | | i | | 
Rock outcrop. | | ! | Н | | | 
! | | | i | | ! | 
Pactola----------- | ЗЕ jSevere {Severe {Slight /Moderate!Slight !Ponderosa pine------ | 55 | 42 
| | | | | | (Black Hills зргисе--! === ! --- 
| i | | | | iQuaking азреп------ ті eem [ ee 
р р | i | i iPaper Бігеһ--------- Boc jo ese 
RnG***; | | | | | i i | ! 
Rock outcrop. | ! | ! | i | | i 
|] | | | | | | | 
Sawdust----------- | 2R | Зеуеге |беуеге {Moderate/Slight !Slight | Ponderosa pine------ | 45 ! 34 
П І 1 | І i 
арс*®*; | | | ! | | | | | 
Rockoa------------ | 3X {Slight {Severe iModerate|Slight iSlight |Ponderosa pine------ | 55 ! 42 
1 4 1 1 1 } 
1 | 1 1 1 1 1 4 t 
Lakoa------------- | 4A {Slight jSlight {Slight !Slight !Moderate!Ponderosa ріпе------| 65 | 50 
| | | | | | (Вог оак------------- | себе“ преке 
i i | | | | iQuaking aspen------- poem јр сене 
| | | ! Н | {Eastern hophornbeam-| --- | --- 
! ! | | | | {Paper birch--------- boc d --- 
t 1 , 1 1 | 1 } і 
1 1 1 1 1 I 1 1 1 
RrE***; | | | i | | Н | | 
Rockoa------------ | ЗЕ [Moderate |Зеуеге (Moderate Slight {Slight {Ponderosa pine------ | 55 | 42 
1 1 П 1 1 t | L 
і 1 1 4 | 1 1 1 i 
Lakoa------------- | _ 4R iModerate|Moderate|Slight {Slight  !Moderate!Ponderosa pine------ | 65 | 50 
i | 1 ' 1 р 'Bur оах------------- ! --- | l-- 
1 1 i 1 1 1 1 1 t 
| р р | | | iQuaking авреп------- poc | == 
| | р i | | {Eastern hophornbeam-| --- | --- 
| | ! | ! ! iPaper birch--------- MELLE --- 
t 1 1 t 1 1 ! ! ! 
1 і | Ц { 1 i ! 1 
Rock outcrop. | | | | | | р ! | 
| | i р i | | | i 
азы ын | i ! | | | | | i 
Rockoa------------ | ЗВ iSevere {Severe iModerateiSlight {Slight !Ропдегоѕа pine------ i 55 | 42 
1 1 1 1 1 П i 
1 t Ц i 1 t 1 4 І 
Rock outcrop. | | | | i | | i i 
t 1 ! [| 1 | 4 ! І 
1 1 | 1 1 1 1 1 1 
RtD*** i | | Н | | | | | 
Rockoa------------ ! 3R {Moderate |Severe iModerateiSlight iSlight {Ponderosa pine------ | 55 | 42 
! 1 1 1 1 
1 1 ] 1 ! 1 1 1 1 
Satanta. | | | | | | | ! | 
1 1 1 П | 1 1 1 1 
I | [| 1 П 1 | ! 1 
SpE***: | | | ! | i i | | 
Sawdust----------- | ЗЕ Moderate |Мойегабе |МойегаЕе|5119һ% 15119ЋЕ !Ропдегоѕа ріпе------ | 50 ! 38 
! П 1 ' 
1 1 1 1 | 1 1 1 t 
Hopdraw----------- | 2R |Moderate|Moderate{Moderate/Slight {Slight  !Ponderosa ріпе------ ! 35 } 26 
| | ! | | ! {Rocky Mountain ! ! 
| | | | | | | juniper ----------- IE EIL. 
| | | | | | | | | 
Paunsaugunt----- --| 2R [ModeratelModerate|Moderate!Severe (Slight {Ponderosa pine------ | 45 | 34 
1 ! 1 1 1 ! 1 1 
1 1 1 ! t 


See footnotes at end of table. 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


i Н Management concerns Potential productivity 
| П 
1 


5011 пале ага 10га1- quip- | { H | 
ment {Seedling} Wind- ! Plant Site !Volume** 
throw |competi- 1пдех* | 


map symbol ination! Erosion Common trees 


1 
[| 
1 
Isymbollhazard | limita-jmortal- 
1 
1 
1 
р 


1 
i 
| | tion ! it | hazard ! tion 
| 1 
I 
H 


1 
i 
1 
1 
! 
1 1 
| J 
|| 1 1 
} 1 1 1 
| Ц П 1 
SrE***; | р р І | i ! | 
Sawdust----------- | ЗВ (Moderate |Moderate|Moderate|Slight iSlight {Ponderosa ріпе----- - 50 | 38 
| 1 1 1 1 1 
1 | t П 1 і t 1 
Vanocker---------- | 3R Moderate |Мойегабе Slight 151491 {Slight {Ponderosa pine------ 62 48 
1 І t 1 
1 І 1 1 1 i П 1 
Paunsaugunt------- | 2R Moderate Moderate [Moderate | Severe {Slight !Ропӣегоѕа pine------ | 45 | 34 
I! 1 і П 1 
і 1 1 1 1 1 í 1 1 
SyaC--------------- | 4A (Slight iSlight {Slight iSlight {Moderate! Ponderosa ріпе------ ! 76 | 63 
Stovho ! | | , ! ! iBlack Hills spruce--] --- ! ~-- 
| | Н | i | (Олахіпд азреп------- ШЕШ, 
| | | | | | iPaper birch--------- font | --- 
1 1 1 1 1 ! 1 1 ! 
1 | 1 І 1 t 1 i i 
SybC***; | i i | i ) ! i | 
Stovho------------ i 4A {Slight {Slight {Slight ‘Slight Moderate!Ponderosa ріпе------ | 76 | 63 
| | | | | ! (Black Hills зргисе--! --- | --- 
| р | | | | iQuaking aspen------- Шы oce 
| i i | | | iPaper birch--------- pov d --- 
i | i i | | | | | 
Lail-------------- i 4A {Slight {Slight {Slight !Slight !Moderate!Ponderosa pine------ 1 76 | 63 
| | | | ! | iBlack Hills spruce--| --- | --- 
| i р Н | | iQuaking aspen------- |. сеш Шы 
| | | | ! | iPaper birch--------- || жее [Sse 
i i ) | | р | | | 
Trebor------------ | 3D {Slight {Slight ‘slight {Moderate |Moderate}Ponderosa pine------ i 60 | 46 
| р i | iBlack Hills вргисе--! --- | --- 
| р i р i | iQuaking aspen------- нае: әде 
р | i | | | |Рарег birch--------- fo з= MIL 
1 П 1 1 1 ! 1 1 1 
1 1 1 1 1 i t Ц і 
SycE***; | | | i ] | | | i 
Stovho------------ | 48 |Moderate!Moderate!Slight ‘Slight  |Moderate!Ponderosa pine------ | 76 | 63 
| | | р ! ! {Black Hills spruce--! --- | --- 
| р | | | | |Оцак1пд aspen------- | ed шге 
| | р Н | | iPaper birch--------- p sem dg 
| | | | р i | i i 
Тгеһог------------ | ЗВ |Moderatej|Moderate!Slight |Moderate|Moderate!Ponderosa ріпе------ | 60 | 46 
| | | i | ! iBlack Hills spruce--| --- | --- 
| | | i | р iQuaking aspen------- p, вене do oec 
| | | | | | iPaper birch--------- pos [о ште 
і ' 1 1 1 1 1 1 t 
І 1 1 1 1 1 } 1 1 
Таба: Po | | | | | | | 
Trebor------------ | ЗВ [Severe {Severe {Slight iModerate|Moderate!Ponderosa pine------ | 55 | 42 
| | ! ! i ! iBlack Hills spruce--!| --- | --- 
| | i i | iQuaking aspen------- ү mem. gee 
| | | | | | iPaper birch----- тжен emo „зз 
| } | | | i | | | 
Rock outcrop. Н ! | | | | | i | 
1 } 1 1 | 1 1 1 I 
1 1 1 1 1 1 ! | 1 
VcE***: | | | Н | | | i | 
Vanocker---------- ! ЗВ |ModeratejModerate/Slight {Slight !Slight  !Ponderosa ріпе------ | 62 | 48 
1 П t t 1 1 1 1 
1 1 1 1 1 1 1 і 1 
Citadel----------- | 4R |Moderate!Moderate!Slight iSlight jModerate|Ponderosa pine------ Г 70 | 55 
| 1 1 1 I I | pd, t ma. Ц = 
р t р ! р | 'Виг oak------------- i p ^v 
i | | | | | iQuaking aspen------- | жая E 
! | ! | | H iBlack Hills spruce--! --- ! --- 
| | | | | | iPaper birch--------- Ұй ТБ 
1 1 1 1 1 1 1 1 1 
t i 1 Т i 1 1 1 | 
укЕ*®*: | | | | i | | ! | 
Vanocker---------- i ЗА |ModeratelModerate!Slight {Slight |Slight !Ропдегоза ріпе------ ! 62 | 48 
| 1 | і ! t і 
1 i 1 1 1 


See footnotes at end of table. 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


| H Management concerns Potential productivity 
(Ога1- | Equip- | | T 


Soil name and 


1 
пар symbol ination] Erosion ment {Seedling! Wind- ! Plant Common trees Site |Volume** 
{symbol } hazard limita-jmortal- | throw l!competi- index*! 
| ! hazard 
i 


| | tion it 
1 


| 

| 

| 

| tion | 

1 П 1 
1 ' 1 
1 | 1 


[| 
1 
1 
Ц 
i 
| 
1 
| 
Ц 
! 
Ц 
Д 
1 
! 
I 
t 
Ц 
1 
1 
1 
1 
! 


jBlack Hills spruce-- 


| IQuaking aspen------- | 
| |Рарег birch--------- | =e- 
| i i | i 
* Based on site index curves developed by E.M. Hornibrook for the Black Hills of South Dakota and 
Wyoming. The reference age is 100 years. 
** Volume is the yield in cubic feet per acre per year calculated at the age of 


culmination of mean annual increment for fully stocked natural stands. 
*** See description of the map unit for composition and behavior characteristics of the map unit. 


| 
Ц 
1 1 І 
і 1 1 
VkE*** | ! | ! | 
Lakoa------------- | 4R iModerate|Moderate|Slight {Slight !Moderate!Ponderosa ріпе------ i 70 | 55 
| | | | (Bur оак------------- --- | --- 
І | і 1 1 1 1 1 
| i | | | iQuaking aspen------- |. к=з тшшш 
| | | ! | (Black Hills spruce--| --- | --- 
| | | | | iPaper birch--------- MEL шыш 
! 1 П 1 1 ! 1 1 
1 1 1 1 1 1 1 1 1 
VnC***; | | | | | | | | i 
УапосКег---------- | ЗЕ (Slight Slight iSlight {Slight [Slight {Ponderosa ріпе------ | 62 | 48 
1 1 1 1 1 1 
1 1 1 1 [| 1 1 н 1 
Paunsaugunt------- | 2D iSlight (Slight iModeratejSevere {Slight i Ponderosa pine------ 1 45 | 34 
t 1 ! 1 ! ! 
Vot; | | | | | | | | 
Vanocker---------- | ЗВ Severe |беуеге {Slight Slight {Slight {Ponderosa pine------ | 50 ! 44 
1 |: 1 1 1 1 
1 1 1 ! 1 1 1 t 1 
Sawdust----------- | 2R lSevere Severe {Moderate Slight iSlight Ponderosa ріпе------ | 45 | 34 
1 1 1 1 ! 1 1 
І ! | 1 1 1 1 1 1 
Rock outcrop. | | | i | Н | | i 
1 1 1 1 } i | 1 1 
Ц | 1 1 1 1 | 1 ! 
VpC*** ; | | | | | | | ! | 
Virkula----------- | 4A {Slight {Slight {Slight ‘Slight !Moderate!Ponderosa ріпе------ | 72 | 58 
| | i | i | iBur оак------------- Жылы баш 
| i р | | | iQuaking aspen------- Md eee 
| | | | і | iPaper birch--------- р о === | те 
! | р | | | {Black Hills вргисе--| --- Жез 
1 1 1 1 1 1 
i 1 1 1 1 1 1 1 1 
Pactola----------- | ЗЕ iSlight iSlight iSlight iModerate;Slight iPonderosa pine------ i 60 | 46 
| 1 | 
| | | р i i 
1 1 П 1 П 
1 1 1 1 1 
1 і і 4 і 
1 1 1 t t 
t 1 1 1 
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TABLE 8.--WOODLAND UNDERSTORY VEGETATION 


(Only the soils that are on slopes of less than 40 percent and support understory vegetation suitable for 
grazing by livestock are listed) 


1 
| 
1 
| (dry weight) 
Grazable woodland group | 
| 
1 
І 
1 


1 t 
апа map symbols f | Сапору 
Kind of | | | | | 
year | 0-25% | 26-50% | >50% | 0-25% | 26-50% | >50% 
1 

П 1 1 1 ! і 
| 'Lb/acreiLb/acre (Lb/acre | | Pet | Pct | Pct 
КИРЕЕВА ACIE junfacre zc packs IT 

р 1 1 1 [| [| 1 1 
High Woodland------------ iFavorable | 2,200 ! 1,100 |} 600 {Bearded wheatgrass----! 10 | 5 too 
SyaC, SybC, SycE iNormal | 1,800 | 900 ! 500 !0atgrass----~--------- І 310 4 5 d === 
iUnfavorable| 1,200 | 600 | 200 !Sedge------- 20 | 25 | 30 
| | | | iNeedlegrass 5 | 5 | --- 
| | | | iRoughleaf ricegrass---! 5 | 10 | 10 
і | | | Н i 5 | 3. yj. ee 

' 1 1 { 1 1 П 1 
| | | | | Жа 
| i | | iBluegrass--- | 51 5 i 10 
| | ) | | Yarrow i 3 | 2 | == 
р | | i | Vetch i 2 i t j oc 
Н | | ! lArrowleaf balsamroot--! 5 | 3 | --- 
| ! ! | [1г15=----------------- | 5 | 2 | --- 
| | ! | |ВеагБегку------------- | 5 | 10 | 15 
i i | | | Oregongrape----------- i 5 | 5 | 10 
i | | | iSnowberry------------- | 5 | 5 | 10 
| | | | Соттоп juniper-------- | 5 | 10 р 15 

1 | 1 1 І t 1 t 
Silty Foot Slopes-------- 'РауогаЪ1е | 2,200 | 1,100 ! 500 !Ргаігіе dropseed------ | 15. 21 10 | --- 
Citadel part of CkC and !Normal i 1,800 | 900 | 400 {Western wheatgrass----! 10 | 5 | --- 
VcE; Lakoa part of RpC,|Unfavorable! 1,200 ! 600 ! 200 !Bearded мһеа4дгавв----! 5-4 5 | --- 
RrE, апа УКЕ; Virkula ! ! ) | {Little bluestem------- t 10 ! 5 | ==- 
part of ВУС, Нор, PaE, ! | | | !Саёдгаѕѕ-------------- | 3 l 5 | --- 
and VpC ! | | | |Меей1есгаз5----------- © 10б f 5 1 --- 
! ! | ! {Рга1г1е junegrass----- ! 21 5 | --- 
! | | i iBluegrass------------- | 5 | 10 | 15 
! | | | |5ейде----------------- i & | 10 | 35 
| ! | | iVetch----------------- | 5 | 5 | --- 
| | | | |5сигЁреа------ == | 5 | --- j oc 
i | | i |Уаггом----- --| 5 | 5 | ce 
| H П | iSnowberry-- --! 5 ! 5 | --- 
| | | | |Leadplant-- --! 5 | 5 | 10 
| | ! | iBearberry----- --| 5 | 10 | 30 
| р р р (Олег Shrubs---------- | 5 | 10 р 10 

1 1 1 ! 1 1 t і 
Rocky Side Slopes-------- (Favorable | 2,100 | 1,000 ! 400 lLittle bluestem------- | 15 | 10 | --- 
Buska and Mocmont parts |Normal | 1,600 | 800 | 300 !Prairie дгорѕеей------ | 10 | 5 {oc 
of ВЕЕ; Buska part of |Unfavorable! 1,100 | 500 | 100 !Bearded wheatgrass----| 5 | 5 | --- 
BuE and ВуС; Hilger | | | | iBig bluestem---------- | ор ==- 
part of Нор; MsC; | | | | iSedge----------------- | 10 | 20 ?! 35 
Mocmont part of МЕЕ; | | | | {Roughleaf ricegrass---! 5 | 10 | 20 
Pactola part of PaE and| | | і IOatgrass-------------- | 5 | 3 | --- 
Vpc | | | | |Вшедгаз5------------- | 5 | 10 | 15 
| | | ! |Хагтон---------------- | 5 1 2 | === 
! | ! | iCream реау1пе--------- | 5 | 3 | === 
| | | | iRusset buffaloberry---| 5 ! 5 j| --- 
| | | | [Saskatoon serviceberry| 5 | 5 | --- 
| | р | ІВеагВеггу------------- ! 5 | 15 | 25 
i | | | iChokecherry----------- | 5 | 2. | ==- 
i | | | |5понбеггу------------- | 5 | 2 | --- 
| | | | iLeadplant ------------- | 5 | 3 | 5 

1 1 1 i і 1 
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TABLE 8.--WOODLAND UNDERSTORY VEGETATION--Continued 
\ 
Potential producticn | Understory composition 
1 


І 
1 
1 
| 
Grazable woodland group | 
and map symbols l 

! 

1 

4 

1 

1 


lOther shrubs---------- | 
4 


1 t 1 
| Сапору | | Сапору 
Kind of | H [ | Common plant папе | l H 
year ! 0-25% ! 26-50% | >50% р i 0-258 р 26-50% | >50% 
1, 1 1 1 1 П Џ 
| iLb/acre | Lb/acre iLb/acre| | РСЕ | Pct | РСЕ 
1 1 1 П 1 1 1 4 
Shallow Ridge----- ------- !lFavorable | 1,200 | 600 | 300 |Little bluestem------- | 20 | 15 | 10 
Butche part of BwE and  |Normal | 1,000 | 500 | 200 |Needlegrass----------- | 5 | 5 | =- 
RhD; Paunsaugunt part  |Unfavorable! 700 | 300 | 100 !5ійеоаёѕ grama-------- i 10 | 5 | -- 
of PcD, SpE, SrE, and | i | ! {Blue grama------------ | 51 5 | -- 
VnC | | | | ‘Western wheatgrass---~{ 5 | 5 | --- 
| i | ! !Prairie junegrass----- ! 5 | 5 | =-= 
| | ! | lOatgrass-------------- | 10 | 5 | --- 
| ! ! ! iBluegrass------------- [ 5 | 10 | 15 
i | | i |бедде-------- те--е---- | 10 | 15 | 40 
i | i i iFringed sagewort------ ! 5 | -- | ==- 
| | | i |Snowberry------------- | 5 | 10 | 15 
i || | | |Спокеспеггу----------- i 5 | 5 | -- 
| | | i \Skunkbush sumac------- ! 5 | 10 | 15 
р ! | ! |Mountainmahogany ------ | 5 | 5 р 5 
1 1 % 1 A Џ 1 т 
Cool Slopes---------- ----|Favorable | 1,200 | 600 | 300 jLittle bluestem------- | 15 | 10 | -=-= 
Rockoa part of Ерс, RrE,|Normal | 900 | 400 | 200 iBrome----------------- | 15 | 10 |] --- 
RsF, and RtD; Vanocker {Unfavorable{ 600 | 300 | 100 |Sedge----------- ------ ! 10 | 20 | 25 
part of СКС, SrE, УСЕ, | | | | {Russet bu£faloberry---| 5 | 5 | 5 
VKE, and Упс } | | | {Common juniper-------- | 5 | 10 | 20 
i | ! ! iBearberry------------- | 5 | 10 | 20 
| | ! | INeedlegrass----------- | 5 | 2 |! --- 
| | і ! {Western wheatgrass----| 5 | 2 | =-=- 
| | i | iOatgrass-------------- | 5 | 2 | --- 
| | | | IBluegrass------------- ! 5 | 10 | 15 
i | | i "Вейвегам-------------- | 5 |! 5 | 5 
| | | | IPrairiesmoke---------- | 5 | 5. 4 5 
i | | | "Уексһ-------------- ---! 5 | 2 | f 
| | | | ISnowberry---2--------- | 5 | 2 | -- 
| | | | {Saskatoon serviceberry | 5 | 5 | 5 
у I ! 
! 1 1 1 1 1 1 1 
Warm Slopes-------------- 'Pavorable ! 1,000 | 500 | 200 Little bluestem------- | 25 | 15 | --- 
Sawdust part of SpE and |Normal | 700 ! 300 ! 150 {Big bluestem---------- | 10 | -- | --- 
SrE ‘Unfavorable; 400 | 200 | 100 {Sideoats grama-------- | 5 ! 5 | --- 
i | i | |бейде----------------- | 10 | 20 | 240 
| | H | !ІРгаігіе junegrass----- 1 5s 1 5 [| -- 
7 | I | {Western wheatgrass----| 5 | 10 | --- 
! ! | | INeedlegrass---2-2------- | 5 | 5 | =s- 
| | | | |Bluegrass------------- | 5 | 10 | 25 
| | | i IStiff sunflower------- ] 3 | 5 | -- 
| | | | \Prairie-clover-------- | 2 | --- | ~ 
| ! | | iSkunkbush sumac------- | 5 | 5 | 15 
| | | | ‘Common juniper-------- ! 5 1 5 | e=- 
| i | | ISnowberry------------- | 3 | 5 | -- 
| | | | IRose------------------ |2020) --- | --- 
| | {Other perennial forbs-| 5 ! 5 | 5 
| | | 1 5: 4 5 | 15 
1 \ 1 1 1 1 
1 і Џ i Џ t 
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TABLE 8.--WOODLAND UNDERSTORY VEGETATION--Continued 


Potential production Understory composition 


| 
І 
і 
(dry weight) | 
1 
Сапору | 
| Common plant name 
П 
1 
(d 


1 
V 
1 
Н 
Grazable woodland group |! 
and map symbols ! 

| 

Ц 

' 

1 

1 


1 | 
| | Сапору 
Kind of | | Н | Н | 
уеаг р 0-25% | 26-50% р >50% | 0-25% р 26-50% | >50% 
1 1 1 і 1 i 
| |Lb7acre iLb/acre 1Lb7acre | | Pot | РСЕ р Pct 
1 1 1 1 1 1 1 1 
Warm Slopes-------------- {Favorable ! 900 | 400 | 200 {Little bluestem------- ! 25 | 15 | --- 
Hopdraw part of SpE iNormal i 600 | зоо | 150 [Western wheatgrass----! 5 | 5 | --- 
Unfavorable! 400 ! 200 | 100 iSideoats grama-------- H 5» 5 | --- 
| | | | {Prairie junegrass----- H 5 1 5 | --- 
| | ! | {Sand dropseed--------- | 5.1 5 l --- 
| | | | {Blue grama------------ | 5 | 5 | --- 
! | | | |бейде----------------- | 10 | 10 | 25 
| | | | !Моцпёаіптаћодапу------ ! 10 | 20 ! 35 
! | | | ISkunkbush sumac------- | 5 | 5 ! 5 
| | | | iCommon juniper-------- | 5 | е 4 5 
| i | | | Уисса----------------- ! 5 | --- | --- 
i | ! | ISnowberry------------- i 5 i 5 i -- 
! | | ! {Other shrubs---------- | 581 в | 10 
р | | | iBluegrass т“----------- | 5 | 10 | 20 
1 1 1 1 


П i i 
_— — ———--————--———-——.—————————_ Ц 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


(The symbol € means less than; > means more than. 


environmental plantings are listed) 


—— Trees having pre 


І 
Soil name and |} 

map symbol | <8 
i 


ВадД--------------- iLilac, American 
Barnum | plum. 
| 
1 
| 
1 
1 
1 
| 
BeB*: | 
Barnum----------- Палас, American 
| plum. 
t 
1 
! 
1 
| 
1 
i 
Winetti. | 
1 
t 
BrA, ВгВ---------- | Ре 
Bullflat ! 
| 
Рр 
1 
1 
1 
1 
1 
1 
1 
П 
| 
BsB*: | 
Bullflat--------- | ek 
t 
1 
| 
І 
1 
| 
i 
| 
1 
І 
і 
t 
| 
Cordeston-------- iLilac, American 
| plum. 
j 
| 
1 
1 
1 
1 
! 
| 
СоА--------------- iLilac, American 
Colombo | plum. 
1 
H 
1 
| 
| 
| 
| 
СуВ--------------- |11ас, American 
Cordeston plum. 


See footnote at end of table. 


5 


Т 


5 


American plum, 


Siberian 
peashrub, lilac, 
Tatarian 
honeysuckle, 
Common 
chokecherry. 


American plum, 


Siberian 
peashrub, lilac, 
Tatarian 
honeysuckle, 
common 
chokecherry. 


iberian peashrub, 
Rocky Mountain 


1 

Manchurian 
crabapple, common 
chokecherry. 
atarian 
honeysuckle. 


iberian peashrub, 
Rocky Mountain 
juniper, 
Manchurian 
crabapple, common 
chokecherry. 


1 
1 
1 
1 
1 
! 
| 
| 
1 
I 
1 
і 
! 
i 
! 
| 
1 
I| 
П 
Ц 
| 


1 
! 
| 
| 
1 
1 
1 
t 
| 
i 
Ц 
1 
I! 
1 
| 
І 


Д 
1 
! 
р 
Г 
І 
t 
П 
1 
! 
' 
| 
І 
! 
1 
1 
! 
і 
1 
I 
1 
|| 
1 
П 
| 
1 
[| 
[| 
| 
| 
1 
1 
! 
і 
t 
1 
I| 
П 
Ц 
1 
t 


Ponderosa pine, 
eastern гейседаг, 
green ash, | 
hackberry, blue | 
spruce, Russian- | 

olive, | 

| 
1 
П 
П 
1 
І 
1 


Ponderosa pine, 
eastern redcedar, 
green ash, 
hackberry, blue 
spruce, Russian- 
olive. 


Manchurian 
crabapple, Rocky 
Mountain juniper, 
hackberry, green | 
ash, ponderosa | 
pine, Black Hills} 
Spruce, blue 
Spruce. 


Manchurian 
crabapple, Rocky 
Mountain juniper, 
hackberry, green 
ash, ponderosa 
pine, Black Hills 
spruce, blue 
spruce. 


Ponderosa pine, 
green ash, 
honeylocust, 
hackberry, 
Russian-olive. 


1 
1 
E 
1 
1 
t 
1 
t 
1 
1 
' 
Н 
бгееп азћ, | 
hackberry, | 
ponderosa pine, | 
blue spruce, | 
Russian-olive, | 
eastern redcedar.! 
| 

1 

| 

1 

4 

1 

| 

i 

1 

1 

1 

1 


Ponderosa pine, 
green ash, 
honeylocust, 
hackberry, 
Russian-olive. 


26-35 


Siberian elm 


i 
honeylocust 


Siberian elm 
honeylocust 


Siberian elm 


Siberian elm 
honeylocust 


Siberian elm 


, 


ГА 


, 


Soil Survey 


Only those map units that are suitable for windbreaks and 


Eastern 
cottonwood. 


Eastern 
cottonwood. 


Cottonwood. 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average height, in feet, of-- 
П 1 


5011 папе апа 


blue spruce, 
eastern redcedar. 


1 
1 
1 1 І 
map symbol | <8 | 8-15 | 16-25 ! 26-35 ! >35 
i | Н і ! 
UU tA 
| | | | | 
CwB*: | | | | | 
Cordeston----~--- iLilac, American {Siberian peashrub,!Ponderosa pine, !Siberian elm------ | --- 
| plum. | Rocky Mountain | green ash, | | 
! | juniper, | honeylocust, | ! 
| | Manchurian | hackberry, | 
| ' скађаррје, common} Russian-olive. | | 
| | chokecherry. | Н р 
Marshbrook. ! | | || ! 
| | | | i 
СхС*: | | | i i 
Cordeston-------- iLilac, American {Siberian peashrub, Ponderosa pine, {Siberian elm------ | === 
| plum. | Rocky Mountain ! green ash, | | 
| | juniper, | honeylocust, | 
! | Manchurian | hackberry, | | 
! | crabapple, common! Russian-olive. [ | 
| | chokecherry. | | | 
Winetti. | | | i | 
| | | | i 
DgB*: | | | | | 
Demar-2---------- jEastern redcedar, !Siberian elm, | --- | --- ! шілігі 
| Rocky Mountain | green ash, | | | 
| juniper, lilac, ! ponderosa pine, ! | | 
| Siberian | Russian-olive. ! | | 
| peashrub, silver ! | | і 
| buffaloberry. | | | 
1 
1 1 П 1 1 
Grummit. | ! ! | i 
| ! i | i 
Slickspots. | | | | р 
! 
[ 1 1 1 1 
GbA--------------- iLilac, American | --- {Green ash, (Siberian elm, iCottonwood. 
Glenberg | plum. | | hackberry, | honeylocust. | 
! ! | ponderosa pine, | | 
| | | blue spruce, | | 
| | | Russian-olive, | | 
і | | eastern геёседаг. | | 
1 1 
1 і 1 1 1 
бис“; i | | i | 
Gurney----------- }Lilac, American {Common !НаскЬеггу, green ! --- | --- 
| plum, Siberian | chokecherry, | ash, ponderosa ! 
| peashrub. | Manchurian | pine, Black Hills! | 
! | crabapple, Rocky | spruce, blue | 
i | Mountain Juniper. | spruce. ! | 
1 1 Ц і 1 
Виїсһе. ! | | ! | 
| | | | | 
НаА--------------- |Lilac, American  ! --- [Ponderosa pine, {Siberian elm, |Eastern 
Haverson plum. Н | green ash, | honeylocust. | cottonwood. 
| | hackberry, | ! 
! | Russian-olive, ! | 
| | | | 
i р | i 
i i | i 


See footnote at end of table. 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


| Trees having predicted 20-year average height, in feet, of-- 
Soil name and H | 


1 
1 
П 1 1 
map symbol | «8 | 8-15 | 16-25 | 26-35 Н >35 
1 
——————————]—————————————— 
! 1 


|| 
|| 
НЕС*: | 

Нее1у. | 


Cordeston-------- iLilac, American 
plum. Rocky Mountain green ash, 
juniper, 

Manchurian 
crabapple, common} Russian-olive. 


chokecherry. | 


1 
1 
1 
1 
1 
1 
} 
Siberian peashrub,|Ponderosa pine, 
1 
1 
| honeylocust, 
1 
1 


hackberry, 


Siberian elm, 


Metre------------ {Siberian peashrub, 1 
honeylocust. 


American plum, 
lilac. 


} 
1 
! 
1 
t 
1 
| 
! 
Ропдекоза ріпе, | 
green ash, Rocky | 
Mountain juniper,! 
Russian-olive, | 
Manchurian | 
crabapple, | 
eastern redcedar.! 
t 

| 

1 

t 

1 

1 

р 

1 

1 


51рег1ап ејт, 


Metre------------ {Siberian peashrub, 1 
honeylocust. 


American plum, 
lilac. 


Ponderosa pine, 
green ash, Rocky 
Mountain juniper, 
Russian-olive, 
Manchurian 
crabapple, 
eastern redcedar. 


Siberian elm, 


Russian-olive, i 
honeylocust. 


green ash, 
eastern redcedar, 
Rocky Mountain 
juniper, 
ponderosa pine, 
Manchurian 
crabapple. 


Norrest---------- {Siberian peashrub, 
lilac, American 
plum. 


NnE*: 
Norrest. 


Fairburn. 


Siberian elm, 


Metre------------ {Siberian peashrub, i 
honeylocust. 


| American plum, 
lilac. 


Ponderosa pine, 
green ash, Rocky 
Mountain juniper, 
Russian-olive, 
Manchurian 
crabapple, 


1 
1 
|| 
1 
1 
t 
| 
1 
t 
1 
1 
1 
1 
1 
|| 
1 
1 
1 
1 
1 
1 
1 
П 
t 
1 
1 
1 
1 
1 
1 
t 
1 
t 
1 
1 
1 
1 
1 
I 
1 
1 
1 
H 
1 
t 
t 
| 
| 
1 
| 
1 
[L| 
t 1 
1 | 
I 
1 
1 
1 
1 
1 
! 
1 
1 
(s 
} 
i 
і 
t 
і 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
t 
| 
1 
+ 
| 
! 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
| 
eastern кедседаг. | 
1 
р 


1 
1 
[| 
1 
І 
І 
} 
1 
1 
1 
1 
1 
! 
1 
! 
р 
1 
1 
i 
[ 
| 
| 
| 
| 
i 
1 
1 
Д 
1 
1 
1 
1 
, 
[| 
1 
1 
1 
І 
1 
Ц 
1 
i 
} 
i 
i 
1 
Ц 
1 


Зее footnote at end of table. 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


T Trees having predicted 20-year average height, in feet, of-- 
Soil name and 1 


1 
і 
map symbol | <8 8-15 16-25 26-35 >35 
1 
1 


1 
t 
PbD*: | 
1 
1 


t 1 1 
' t 1 1 
| Ц 1 1 
[| t 1 1 
| 1 1 1 
і 1 { 1 
П 1 { 1 
| 1 { 1 
1 1 1 1 
1 1 1 1 
Paunsaugunt. | | | ! 
! |. 
1 1 1 1 1 
Gurney----------- |Ы ас, American {Common \Hackberry, green | zm | === 
| plum, Siberian | chokecherry, | ash, ponderosa | | 
| peashrub. | Manchurian | pine, Black Hills; | 
| | Crabapple, Rocky | spruce, blue | | 
| | Mountain juniper.| spruce. ! ! 
1 1 1 1 
t | 1 | П 
PgC*: | | | | | 
Р1егге----------- !5ірегіап peashrub,lPonderosa pine, {51рег1ап elm, | --- | --- 
! American plum, | green ash, Rocky | honeylocust. i ! 
! lilac. ! Mountain juniper,! | | 
| | Russian-olive, ! | | 
! | eastern гейсейаг,! | | 
| | Мапсһиг1ап | | | 
| | crabapple. | | ! 
V | і 1 Ц 
Grummit. | | | | | 
! 1 1 1 1 
1 || т 1 1 
RtD*; | | i | | 
Rockoa. ! | | | і 
| | i | | 
Satanta---------- {Lilac, American {Common 'Honeylocust, ‘Siberian elm------ \ --- 
| plum. | chokecherry, | ponderosa pine, | ! 
| | Rocky Mountain | green ash, | | 
| | juniper, | hackberry, | | 
| | Manchurian | Russian-olive. i | 
| | crabapple, | | | 
! | Siberian Н | | 
| | peashrub. | | | 
| | i | | 
беВ--------------- {Lilac, American ! Соттоп \Honeylocust, {Siberian elm------ | === 
Satanta | plum. | chokecherry, | ponderosa pine, | | 
! | Rocky Mountain | green ash, | | 
| | juniper, { hackberry, | | 
| | Manchurian | Russian-olive. | | 
| | crabapple, | | | 
! | Siberian | | р 
! | peashrub. } ! | 
| | Н | | 
S£B*; Н | | | | 
Satanta---------- iLilac, American {Common IHoneylocust, {Siberian elm------ | --- 
| plum. | chokecherry, | ponderosa pine, | ! 
i | Rocky Mountain | green ash, | | 
! | juniper, { hackberry, | | 
| | Manchurian | Russian-olive. | | 
! | crabapple, i i i 
| | Siberian | | р 
| | peashrub. | | | 
Агуада. | | | ! р 
1 ' 1 1 1 
1 4 1 1 П 
ShD*: | | | | | 
Satanta---------- ‘Lilac, American {Common IHoneylocust, {Siberian elm------ | --- 
| plum. | chokecherry, | ponderosa pine, | 
| | Rocky Mountain | green ash, i | 
| | juniper, | hackberry, | | 
| |! Manchurian crab- | Russian-olive. ! 
| | apple, Siberian | i | 
! | peashrub. | i | 
Сапуоп. | | | i | 
1 | t 1 | 
1 1 1 1 1 


See footnote at end of table. 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


| Trees having predicted 20-year average height, in fee ‚ oí-- 
| 


П 
Soil name and | | 
map symbol Н <8 8-15 16-25 26-35 >35 
1 
1 


1 
1 

Мапсһиг1ап iPonderosa pine, 
t 


1 
і 
1 
П 
| | 
TEA, ТЕН, ТЕС----- П.11ас, American \Siberian elm------ --- 
Tilford | plum. crabapple, Rocky | hackberry, | ! 
| Mountain junioser,| honeylocust, | | 
} соттоп | Russian-olive, | ! 
! chokecherry, | green ash. | 
Н Siberian | | ! 
р peashrub. | | 
1 ! 4 } 
TpC*: | р | | 
Tilford---------- лас, American Manchurian Ponderosa pine, {Siberian elm------ | --- 
| plum. crabapple, Rocky hackberry, i 
| Mountain juniser,| honeylocust, ! 
| соттоп Russian-olive, | 
| chokecherry, green ash. H 
H Siberian | 
| peashrub. | 
1 1 
Paunsaugunt. | ! 
1 1 
ZcC*: | | 
Zigweld---------- Тас, Siberian Honeylocust, green;Siberian elm------ Н --- --- 
peashrub, ash, ponderosa 
silver pine, Russian- 
buffaloberry, olive, eastern 
Peking redcedar, Rocky 
cotoneaster, Mountain juniper. 


skunkbush sumac. 


skunkbush sumac. ash, honeylocust. 


1 
! 
1 
1 
Ц 
1 
t 
| 
! 
1 
! 
| 
| 
Ц 
! 
| 
1 
! 
[ 
' 
| 
| 
i 
i 
1 
i 
1 
Ц 
( 
1 
1 
i 
1 
П 
і 
} 
! 
i 
1 
һ 
І 
1 
1 
! 
1 
4 
1 
Ц 
І 
1 
Ц 
Ц 
П 
1 
1 
Ц 
| 
| 
1 
Ц 
І 
[| 
І 
! 
1 
! 
1 
1 
1 
1 
1 
! 
| 


{ 
1 
| 
| 
| 
| 
1 
1 
і 
! 

Сапуоп. | 
1 
1 

ZnD*: | 

Zigweid---------- lLilac, Siberian Honeylocust, green|Siberian elm------ | --- --- 
| peashrub, ash, ponderosa | 
| silver pine, Russian- ! 
| bu£faloberry, olive, eastern | 
| Peking redcedar, Rocky | 
| cotoneaster, Mountain juniper. | 
{ skunkbush sumac. | 
1 
1 і 

Nihill----------- (Siberian peashrub, {Ponderosa pine, Siberian elm------ | === --- 
| lilac, silver Rocky Mountain | 
| buffaloberry, juniper, Russian- | 
| Peking olive, eastern | 
| cotoneaster, redcedar, green ! 
І ' 
| i 
1 1 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 10.--RECREATIONAL DEVELOPMENT 


(Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated) 


1 
5011 пате апа ! Camp areas Picnic areas Playgrounds Paths and trails 
map symbol i 
1 
1 


1 | | 
П i | 
1 | | 
ApA------------------- ISevere: ISevere: ISevere: iModerate: 
Arvada Variant | flooding, | excess sodium. | wetness, | wetness, 
| wetness, | | excess sodium. | dusty. 
| excess sodium. [ | | 
һ І 
1 1 1 1 
AsA*: | | | Ned 
Arvada--------------- | Severe: l Severe: | Severe: {Slight. 
| excess sodium. | excess sodium. | excess sodium. | 
1 1 } 
1 1 1 | 
Slickspots. ! | | | 
I I | i 
1 1 І 1 
BdA------------------- | Severe: IModerate: 'Moderate: IModerate: 
Barnum | flooding. | excess salt, | small stones. ! dusty. 
| | dusty. р | 
| | | | 
ВеВ*: | | ! | 
Barnum--------------- ISevere: \Moderate: \Moderate: iModerate: 
| flooding. | excess salt, ! small stones. | dusty. 
| | dusty. | р 
| i | | 
Winetti-------------- ISevere: IModerate: ISevere: |Модекађе: 
| flooding. | large stones, | large stones, | large stones. 
| | small stones. | small stones. | 
1 1 1 1 
1 1 1 1 
ВгА------------------- Но ISlight--------------- !Slight--------------- !Slight. 
Bullflat i | | | 
Ц ' 1 
1 П 1 1 
ВүВ------------------- 1Slight--------------- iSlight--------------- |Moderate: Slight. 
Bullflat | | | slope. | 
1 1 1 | 
1 1 1 1 
өр»: | | | | 
Bullflat------------- ISlight--------------- \Slight--------------- IModerate: ISlight. 
i | | slope. 
| | | | 
Cordeston------------ {5еуеге: ISlight--------------- iModerate: ISlight. 
| flooding. Н | slope, 
| | | small stones. | 
1 t 1 
1 1 1 1 
BtE*: | | | | 
Визка---------------- | Severe: ISevere: ISevere: ISevere: 
| slope. | slope. ! slope. | slope. 
1 1 t 
1 1 1 1 
Mocmont-------------- ISevere: 'Severe: !Ѕеүеге: ISevere: 
| slope. t slope. | slope, | slope. 
| i | small stones. | 
1 1 1 1 
i 1 1 ! 
Rock outcrop. ! | | | 
П 1 1 || 
1 1 1 П 
BuE*: i i | | 
Buska---------------- ISevere: 'Severe: \Severe: ISevere: 
| slope. | slope. | slope. | slope. 
1 1 | 
1 t } | 
Rock outcrop. | | | i 
t 1 ! | 
1 1 1 1 
вис; | | | | 
Buska---------------- | Модегаке: IModerate: | Зеуеге: ISlight. 
| slope. | slope. | slope. 
1 1 t ! 
1 1 | t 


See footnote at end of table. 
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Soil name and 
map symbol 


BvC*: 


Virkula-----— 


BwE*: 


Butche----------- 


Rock outcrop. 


CcE*: 


Bridget---------- 


CdF*: 


Сапуоп----------- 


Rock outcrop. 


CkC*: 


Citadel---------- 


Vanocker--------- 


Colombo 


CpA*: 


Colombo---------- 


Urban land. 


Cordeston 


CwB*: 


Cordeston-------- 


Marshbrook------- 


TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 


iSevere: 

slope, 

thin layer, 
area reclaim. 


jsevere: 

| Slope, 

| thin layer, 
area reclaim. 
t 

! 


Severe: 
slope. 


| 

1 

| 

1 

1 

| 

Severe: 

| slope, 

| thin layer, 
! area reclaim. 
1 

| 

1 

t 

1 

1 


1 
ISlight------------ 
1 


! 

1 

1 
IModerate: 
! small stones. 
| 

| 

I Severe: 


flooding. 


iSevere: 
flooding. 


flooding, 
wetness. 


See footnote at end of table. 


1 
1 
1 
1 
1 
П 
Ц 
t 
t 
1 
1 
1 
1 
t 
, 
1 
1 
| 
t 
| 
| 
1 
1 
| 
1 
| 
П 
$ 
| 
| 
| 
1 
i 
1 
1 
Ц 
Ц 
|| 
Г 
1 
I 
П 
|| 
I 
1 
і 
1 
Ц 
t 
t 
1 
+ 
1 
р 
1 


hin layer, 
rea reclaim. 


р тиф 


Severe: 

slope, 

thin layer, 
area reclaim. 


Severe: 
slope. 


Severe: 

slope, 

thin layer, 
area reclaim. 


Moderate: 
small stones. 


Moderate: 
dusty. 


Moderate: 
wetness. 


Playgrounds 


slope, 
small stones. 


Severe: 

slope, 

small stones, 
thin layer. 


Severe: 

thin layer, 
area reclaim, 
slope. 


Severe: 
slope. 


Severe: 
thin layer, 
area reclaim, 
slope. 


slope, 
small stones. 


Moderate: 
slope, 
small stones. 


Moderate: 
small stones. 


Severe: 
slope. 


Moderate: 
slope, 
small stones. 


Severe: 
wetness. 


Ц 
1 
i 
| 
| 
| 
| 
Ц 
1 
| 
i 
1 
|| 
I| 
і 
t 
[| 
1 
[| 
1 
[| 
1 
i 
Д 
| 
1 
i 
І 
1 
1 
П 
[| 
1 
П 
Ц 
Ц 
[| 
Ц 
| 
[| 
i] 
| 
t 
1 
t 
1 


1 
1 
1 
1 
1 
1 
4 
1 
! 
| 
! 
П 
П 
! 
! 
П 
| 
! 
Ц 
[ 
1 
1 
i 
' 


Ц 
i 
| 
1 
( 
( 
і 
І 
І 
|| 
i 
Ц 
1 
[| 
І 
1 
Ц 
[| 
} 
} 
1 
1 
і 
Д 
І 
1 
[| 
[| 
1 
[| 
1 
t 
1 
І 
1 
1 
1 
1 
1 
Ц 
1 
1 
1 
1 
1 
і 
1 
i 
П 
| 
| 
| 
| 
| 
| 
! 


бой Зигмеу 


Paths and trails 


Slight. 


Severe: 
slope. 


Moderate: 
slope, 
dusty. 


Moderate: 


slope, 
dusty. 


Severe: 
slope. 


Slight. 


Slight. 


Moderate: 
dusty. 


Moderate: 
wetness. 
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Soil name and 
map symbol 


CxC*: 


Cordeston-------- 


Glenberg 


GrD*: 


Rock outcrop. 


GrF*: 


бурж: 


Сурпеуее--------- 


Rock outcrop. 


1 
i 
і 
1 
Ц 
1 
1 


I 
1 
і 
Ц 
Ц 
П 
1 
1 
1 
Џ 


TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 


Camp areas 


Severe: 
flooding. 


Severe: 
flooding. 


Moderate: 
percs slowly. 


Severe: 
thin layer, 
area reclaim. 


Severe: 
flooding. 


Severe: 
thin layer, 
area reclaim. 


Severe: 

Slope, 

thin layer, 
area reclaim. 


thin layer, 
area reclaim. 


Moderate: 
slope, 
dusty. 


Severe: 
thin layer, 
area reclaim. 


See footnote at end of table. 


Picnic areas 


Moderate: 
large stones, 
small stones. 


Moderate: 
percs slowly. 


Severe: 
thin layer, 
area reclaim. 


Severe: 
thin layer, 
area reclaim. 


Severe: 

slope, 

thin layer, 
area reclaim. 


Severe: 
thin layer, 
area reclaim. 


Moderate: 
slope, 
dusty. 


Severe: 
thin layer, 
area reclaim. 


Playgrounds 


Moderate: 
slope, 
small stones. 


Severe: 
large stones, 
small stones. 


Moderate: 
slope, 
percs slowly. 


Severe: 
thin layer, 
area reclaim. 


Moderate: 
slope, 
small stones. 


Severe: 

slope, 

thin layer, 
area reclaim. 


Severe: 

slope, 

thin layer, 
area reclaim. 


Moderate: 
slope, 
thin layer. 


Severe: 
small stones, 
thin layer. 


Severe: 
slope. 


Severe: 

slope, 

thin layer, 
area reclaim. 


Paths and trails 


Slight. 


Moderate: 
large stones. 


Slight. 


Moderate: 
too clayey. 


Slight. 


Moderate: 
too clayey. 


Slight. 


Moderate: 
large stones. 


Severe: 
erodes easily. 


Severe: 
erodes easily. 
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Soil пате and 
map symbol 


GyD*: 


Сурпеуее-------- 


Rock outcrop. 


Urban land. 


Urban land. 


HoD*: 


Virkula--------- 


TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 


Severe: 


slope. 


Severe: 


flooding. 


Severe: 


slope. 


Moderate: 


slope. 


Severe: 


flooding. 


Moderate: 


large stones, 
small stones. 


Severe: 


slope. 


Severe: 


slope. 


Moderate: 


slope, 
percs slowly, 
too clayey. 


Moderate: 


large stones, 
small stones. 


Severe: 


slope. 


Severe: 


slope. 


See footnote at end of table. 


Severe: 
slope. 


1 
1 
1 
1 
1 
1 
1 
t 
1 
1 
1 
П 
1 
1 
1 
' 
1 
| 
IModerate: 
| dusty. 

Severe: 

slope. 


Moderate: 
slope. 


Moderate: 
slope. 


Moderate: 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
slope, 
too clayey, 


Moderate: 
Severe: 
slope. 


Severe: 


і 
1 
1 
1 
1 
1 
1 
1 
1 
1 
+ 
1 
1 
1 
1 
1 
| 
1 
Ц 
|) 
1 
1 
r 
1 
' 
|| 
| 
t 
! 
1 
I 
1 
! 
| 
I 
1 
1 
| 
! 
1 
1 
1 
(| 
|| 
I 
! 
t 
1 
1 
|| 
1 
1 
| 
| 
| 
1 
і 
1 
1 
і 
1 
|| 
|| 
i 
4 
! 
1 
1 
1 
1 
| 
і 
і 
| 
1 
1 
t 
1 
1 
! 
І 
1 
1 
| 
1 
4 
1 
1 
1 
1 
1 
| slope. 
! 

н 


Ріспіс агеаѕ 


large stones, 
small stones. 


percs slowly. 


large stones, 
small stones. 


1 
| Playgrounds 
| 
1 


Severe: 
slope. 


Slight--------------- 


Ц 
1 
1 
1 
| 
1 
1 
1 
1 
1 
I| 
! 
| 
1 
1 
1 
| 
t 
|| 
| 
} 
1 
} 


беуеге: 
slope, 
small stones. 


Severe: 
slope, 
small stones. 


Severe: 
large stones, 
small stones. 


Severe: 

large stones, 
slope, 

small stones. 


1 
1 
1 
| 
! 
t 
1 
1 
1 
1 
| 
П 
і 
| 
| 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
| 
1 
1 
1 
1 
1 
1 
' 
ISevere: 
| large stones, 
| slope, 
! small stones. 
1 
t 
1 
1 
1 
1 
1 
1 
1 
|| 
1 
1 
1 
1 
1 
! 
1 
1 
1 
1 
1 
і 
1 
1 
! 
1 
! 
1 
1 
1 
1 
I! 
[ 
н 
1 
1 
1 
1 
1 
1 
1 
1 
1 
П 


Severe: 
slope. 


Severe: 
large stones, 
small stones. 


Severe: 

large stones, 
slope, 

small stones. 


Severe: 
slope. 


Severe: 


Moderate: 
dusty. 


Moderate: 
slope. 


Slight. 


Slight. 


Moderate: 


Moderate: 


lope. 


Severe: 
slope. 


Severe: 


Moderate: 
H 


Moderate: 


lope. 


Severe: 


оо 


Soil Survey 


Paths and trails 


erodes easily. 


large stones. 


о 
large stones, 
5 


erodes easily. 


arge stones. 


о 
large stones, 
5 


rodes easily. 
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TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and Picnic areas Paths and trails 


map symbol 


Camp areas Playgrounds 


1 [| 
| i 
| i 
i | 
1 1 1 
| i i 
BtG*: | i | 
Hopdraw-------------- ISevere: {Severe ISevere: !Ѕеуеге: 
| 51оре. | slope. | slope, | large stones, 
| | | small stones. | slope. 
1 1 1 } 
Sawdust-------------- ISevere: ISevere: ISevere: ISevere: 
| slope. | slope. | slope, | slope. 
| | | small stones. | 
1 [i ' 1 
Rock outcrop. ' | і | 
l 1 1 1 
JhD*: | | | i 
Judy----------------- iModerate: IModerate: ‘Severe | беуеге: 
| slope. | slope. | slope. | етодез еаз11у. 
1 1 1 1 
Heath---------------- |Moderate: iModerate: {Severe: tSlight. 
| slope. | slope. | slope. ! 
1 1 1 4 
Paunsaugunt Variant--|Severe: Severe: | Severe: iSlight. 
| small stones, | small stones, | slope, | 
| thin layer. | thin layer. | small stones, ! 
| | | thin layer. | 
і 1 1 
МҺА------------------- |беџеке IModerate: |5еуеге: IModerate: 
Marshbrook | flooding, | flooding, | wetness, | wetness, 
і wetness. | wetness. | flooding. І flooding. 
| 1 11 1 
MnC*: | | | i 
Metre---------------- iModerate: iModerate: IModerate: iModerate: 
| percs slowly, | too clayey, | slope, | too clayey. 
| too clayey. | percs slowly. | too clayey, | 
| | | thin layer. | 
i 4 І 1 
Norrest-------------- ISlight--------------- iSlight--------------- iModerate: iSlight. 
р | | slope, | 
| | | thin layer, | 
| | | area reclaim. р 
t 
| 1 1 1 
М5С------------------- \Moderate: iModerate: ISevere: iSlight. 
Mocmont | small stones. | small stones. | Slope, | 
| | | small stones. | 
| 1 1 і 
MtE*: | | | | 
Mocmont-------------- ISevere: ISevere {Severe ISevere: 
| slope. | slope. ! slope, | slope. 
| | | small stones. 
1 1 1 1 
Rock outcrop. | | | | 
І і і 1 
ҚаС------------------- iModerate: |Moderate: | Зеуеге: !Модегаќе: 
Меуее | slope, | slope, | slope. | large stones, 
| dusty. | dusty. | | dusty. 
1 | | 1 
ҚЫС------------------- iModerate: iModerate: iModerate: !Модегаѓе: 
Nevee | dusty. | dusty. | slope, | dusty. 
| | | dusty. | 
| | | | 
хов» | | | | 
Nevee---------------- Severe: {Severe Severe: iModerate: 
| slope. ! slope. | slope. | dusty, 
| | | | 51оре. 
| | | | 


See footnote at end of table. 


182 Soil Survey 


TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 


1 
5011 пале апа | Camp areas Picnic areas Playgrounds Paths and trails 
1 
1 
1 


map symbol 


percs slowly. too clayey, 


thin layer. 


too clayey. 


| | | 1 
1 | ! 1 
| 1 1 1 
NcE*: ! | | | 
Gullied lana. | | | i 
1 
NEEM: | | | | 
Nihill--------------- ISevere: ISevere: ISevere: \Severe: 
| slope. | Slope. { slope, | slope. 
| | | small stones. | 
1 1 1 1 
1 1 П 1 
Zigweid-------------- ISevere: ISevere: ISevere: !Moderate: 
| slope. | з1оре. | slope. slope. 
NnE*: | | | 
Norrest-------------- | Зеуеге: ISevere: | Severe: |модегаће: 
| slope. | slope. | large stones, | large stones, 
| | ! slope. | slope. 
т 
1 | 1 1 
Fairburn------------- ISevere: ISevere: |Зеуеге: !Модегаќёе: 
| 51оре, | зјоре, | large stones, | slope. 
| thin layer, i thin layer, ! slope, ! 
| area reclaim. | area reclaim. | thin layer. | 
1 П 1 
1 1 1 1 
Metre---------------- IModerate: IModerate: iSevere: |Зеуеге: 
| slope, ! slope, | slope. | erodes easily. 
{ percs slowly, | too clayey, | | 
| too clayey. | peres slowly. | | 
1 1 1 1 
PaE*: | | | ! 
Pactola-------------- | Severe: | Severe: ISevere: ISevere: 
! slope. ! slope. | slope, | slope. 
! | | small stones. | 
1 1 | 
| 1 | 1 
Virkula-------------- i Severe: ' Severe: ISevere: 'Зеуеге: 
| slope. | slope. | slope. | erodes easily. 
1 
1 1 | i 
Rock outcrop. | р i i 
і 1 [| 
PbD*: | | | | 
Paunsaugunt---------- | Зеуеге: ISevere: |Severe: iSlight. 
| thin layer, | thin layer, | slope, | 
| area reclaim. | area reclaim. | small stones, | 
| | | thin layer. | 
1 П 1 і 
1 t 1 1 
бшпеу--------------- |Moderate: |Moderate: |Severe: iSlight. 
slope. | slope. | slope. ! 
1 1 
PcD*: | | ! | 
Paunsaugunt---------- ISevere: ISevere: ISevere: iModerate: 
| slope, | slope, | slope, | slope. 
| thin layer, | thin layer, | small stones, | 
| area reclaim. | area reclaim. | thin layer. | 
|| ! 1 
1 1 І 1 
Rock outcrop. | | | | 
1 ' 1 1 
Рас“: | | ! | 
Ріегге--------------- {Moderate: iModerate: IModerate: |Модега*е: 
| percs slowly, ! too clayey, | slope, too clayey. 
| | | Н 
1 1 1 1 
1 t І t 
Џ 1 1 Џ 


See footnote at end of table. 
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Soil name and 
map symbol 


Gypnevee--------- 


Rock outcrop. 


RgG*: 
Rock outcrop. 


RhD*: 
Rock outcrop. 


Butche----------- 


RkG*: 
Rock outcrop. 


Mocmont---------- 


R1G*; 
Rock outcrop. 


Pactola---------- 


RmG*: 
Rock outcrop. 


See footnote at 


1 
1 
! 
1 
1 
1 
1 
1 
1 
1 
1 
| 
! 
І 
| 


! 
! 
| 


1 


TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 


Camp areas 


thin layer, 
area reclaim. 


Severe: 
flooding. 


Slight------------ 


slope, 
thin layer, 
area reclaim. 


thin layer, 
area reclaim. 


Severe: 
slope. 


slope, 
thin layer, 
area relcaim. 


end o£ table. 


S 


15 


5 


5 


$ 


5 


5 


5 


5 


Picnic areas 


evere: 
thin layer, 
area reclaim. 


evere: 
slope, 

thin layer, 
area reclaim. 


evere: 
slope. 


evere: 
slope. 


еуеге: 
thin layer, 
area reclaim. 


vere: 
lope. 


no 


evere: 
slope. 


еуеге: 
51оре, 

thin layer, 
area reclaim. 


Severe: 
thin layer, 
area reclaim. 


\Moderate: 

| slope, 

| small stones. 
1 

1 

|Moderate: 
slope. 


Severe: 

slope, 

thin layer, 
area reclaim, 


Severe: 


lope. 


и Ф 


Severe: 
slope, 
small stones, 
thin layer. 


Severe: 
slope, 
small stones. 


Severe: 
slope, 
small stones. 


Severe: 

slope, 

thin layer, 
area reclaim. 


1 
Playgrounds | Paths and trails 
f 
1 
| 


і 

1 

1 

1 

i 
|Moderate: 
| too clayey. 
| 

} 

1 

} 

т 


Slight. 


П 
| 
|| 
Д 
| 
} 
| 
| 
| 


Slight. 


1 

1 

1 

і 

1 

і 

1 

t 

| 

| 
|беуеге: 

| slope, 

| erodes easily. 
1 
| 
1 
1 
1 
1 
1 
1 


беуеге: 
erodes easily. 


5 
о 
large stones. 


Severe: 
Slope. 


Severe: 
slope. 


Severe: 
slope, 


1 
i 
1 
1 
1 
і 
1 
} 
! 
1 
! 
1 
1 
1 
1 
1 
1 
П 
1 
1 
р 
1 
1 
1 
1 
! 
! 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
| 
1 
} 
| 
1 
i 
I! 
І 
|| 
і 
! 
| 
| 
|| 
| 
1 
1 
1 
1 
1 
| 
і 
1 
1 
| 
| erodes easily. 
1 

1 

1 

1 
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TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 


small stones. 


1 П 1 
Soil name and | Camp areas | Р1сп1с агеа5 
map symbol | | | 
жк 
1 1 | 
t 1 t 
1 1 ! 
RnG*: | ) 
Rock outcrop. | | | 
1 1 i 
Sawdust-------------- iSevere: | Зеуеге: ISevere: Severe: 
| slope. | Slope. | slope, slope. 
| | | small stones. 
1 1 р 
1 1 1 
RpC*: | | | 
Rockoa--------------- IModerate: iModerate: \Severe: Moderate: 
| large stones. | large stones. | large stones, large stones. 
1 і 1 
! р i slope, 
! І 1 
! р i 
1 1 
t 


Lakoa---------------- iSlight--------------- iSlight--------------- iSevere: Slight. 
| | | slope. 
| | Н 
RrE*: | i | 
КосКоа--------------- | Severe: {Severe \Severe: Severe: 
| slope. | slope. | large stones, slope. 
| | | slope, 
| | | small stones. 
1 1 
1 1 ! 
Такоа---------------- | Зеуеге: ISevere: ISevere: Severe 
| slope. | slope. | slope. slope. 
1 1 1 
1 1 1 
Rock outcrop. ! | | 
I 
1 1 1 і 
RsF*; | ! ! | 
Rockoa--------------- iSevere: | Severe: | беуеге; ISevere: 
| slope. | slope. | large stones, | slope. 
| i | slope, | 
| | | small stones. | 
1 ! І 1 
1 1 1 1 
Rock outcrop. | | | ! 
1 1 I 1 
RtD*: | | | р 
ВосКоа--------------- iSevere: | Зеуеге: | беуеге: !Модегаѓе: 
| slope. | slope. | large stones, | large stones, 
| | | slope, | slope. 
| | ! small stones. 1 
1 1 П 1 
1 1 1 1 
Satanta-------------- | Moderate: iModerate: |беуеге: !Moderate: 
| dusty. | dusty. | slope. | dusty. 
1 П V 
' I 1 1 
SeB------------------- !Модегаѓе: IModerate: IModerate: IModerate: 
Satanta | dusty. | dusty. | slope, | dusty. 
| | | dusty. ! 
1 1 Ц ! 
1 1 1 1 
S£B*: | | Н | 
Satanta-------------- iModerate: !Модегаѓе: iModerate: IModerate: 
| dusty. | dusty. | slope, | dusty. 
| ! | dusty. ! 
| | | ! 
Arvada--------------- |Severe: | беуеге: |беџеге: iSlight. 
| excess sodium. | excess sodium. ! excess sodium. ! 
! 1 і 1 
| 1 i [i 
ShD*: | i | | 
Satanta-------------- |Moderate: IModerate: {Severe iModerate: 
dusty. | dusty. | slope. | dusty. 
1 1 1 
t t i 


See footnote at end of table. 
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Soil name and 
map symbol 


ShD*; 


Сапуоп----------- 


Hopdraw---------- 


Paunsaugunt------ 


SrE*: 


Sawdust---------- 


Vanocker--------- 


Paunsaugunt------ 


Shirttail 


SxaE*: 


Spearfish-------- 


SxbF*: 


Stovho 


TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 


Camp areas 


thin layer, 
area reclaim. 


slope, 
thin layer, 
area reclaim. 


Severe: 
slope. 


Severe: 
slope. 


slope, 
thin layer, 
area reclaim, 


Severe: 

slope, 

thin layer, 
area reclaim, 


slope, 
thin layer, 
area reclaim. 


Moderate: 
slope. 


See footnote at end of table. 


Severe: 
thin layer, 
area reclaim. 


e 

5 

thin layer, 
area reclaim. 


slope, 
thin layer, 
area reclaim. 


Severe: 
Slope. 


5 


е 
5 

thin layer, 
area reclaim. 


slope, 
thin layer, 
area reclaim. 


Moderate: 


1 
1 
| 
|| 
1 
! 
1 
1 
1 
1 
| 
1 
1 
1 
1 
1 
1 
1 
1 
р 
1 
1 
1 
| 
! 
І 
|| 
|| 
' 
| 
V 
t 
1 
! 
+ 
1 
} 
$ 
1 
1 
| 
1 
1 
|| 
1 
1 
| 
} 
| 
| 
1 
1 
1 
1 
1 
1 
1 
1 
iSevere: 
1 
1 
| 
1 
1 
1 
і 
і 
1 
1 
1 
y 
1 
1 
1 
1 
1 
1 
1 
1 
1 
р 
| 
1 
1 
1 
1 
| 
| 
i 
t 
1 
t 
! 
1 
| 
1 
| 
І 
1 
1 
1 
| 
1 
1 
m 
|| 
| 
1 
| 
1 
| slope. 
| 
{ 


Picnic areas 


Playgrounds 


Severe: 
thin layer, 
area reclaim, 
slope. 


Severe: 
slope, 
small stones. 


Severe: 
slope, 
small stones. 


Severe: 
slope, 
small stones, 
thin layer. 


Severe: 
slope, 
small stones. 


Severe: 
slope, 
small stones. 


Severe: 
slope, 
small stones, 
thin layer. 


Severe: 
slope, 
small stones. 


Severe: 

slope, 

thin layer, 
area reclaim. 


Severe: 
slope. 


Severe: 

slope, 

thin layer, 
area reclaim. 


Severe: 
slope. 


Paths and trails 


Moderate: 


dusty. 


Severe: 
slope. 


Severe: 


large stones, 


slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 


slope. 


slope. 


Severe: 
slope. 


Moderate: 


slope, 
dusty. 


Moderate: 


dusty, 
slope. 


Severe: 
slope. 


Severe: 


1 
1 
| 
1 
1 
П 
1 
1 
1 
1 
1 
| 
1 
1 
1 
1 
1 
i 
1 
і 
| 
1 
і 
1 
| 
| 
| 
| 
і 
1 
1 
1 
1 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
t 
1 
1 
і 
t 
1 
1 
1 
t 
1 
1 
1 
1 
ISevere: 
1 
1 
|; 
1 
1 
1 
1 
1 
1 
1 
і 
1 
| 
1 
i 
i 
1 
1 
1 
1 
1 
{ 
' 
Е 
1 
1 
1 
% 
[i 
' 
1 
i 
1 
1 
1 
1 
1 
1 
1 
І 
1 
! 
| 
|! 
1 
І 
1 
П 
1 
1 
1 
1 
1 
{ erodes 
3 
D 


easily. 
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5011 пате апа 
map symbol 


SybC*: 
Stovho---2------------ 


SycE*: 
Stovho--------------- 


Trebor--------------- 


TpC*: 
Tilford-------------- 


Paunsaugunt---------- 


TrB*: 


Tilford-------------- 


Urban land. 


Rock outcrop. 


VcE*: 
Vanocker------------- 


Citadel-------------- 


TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 


Camp areas 


Moderate: 
slope, 
small stones. 


Moderate: 
dusty. 


і 
'Moderate: 


і 
П 
1 
! 
I 
П 
1 
1 
1 
Ц 
! 


t 
| 
1 
| 
| 
} 
1 
n 
1 
1 
1 
! 


dusty. 


Moderate: 
slope, 
dusty. 


Moderate: 
dusty. 


Severe: 
thin layer, 
area reclaim. 


Moderate: 
dusty. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


See footnote at end of table. 


Moderate: 
slope, 
small stones. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
slope, 
dusty. 


Moderate: 
dusty. 


Se 
thin layer, 
area reclaim. 


Moderate: 
dusty. 


Severe: 


lope. 


oo 


Severe: 
slope. 


Severe: 
slope. 


1 
Playgrounds | 


Soil Survey 


Paths and trails 


1 
1 
1 
П 
1 
1 
1 
i 
| Severe: Slight. 
| slope. | 
1 I 
t 1 
'Severe: 15119. 
| slope. | 
1 ! 
І 1 
|Зеуеге: 1511466. 
| slope, | 
| small stones. | 
i | 
| | 
\Severe: \Severe: 
| slope. | slope, 
| | erodes easily. 
| 
1 1 
| Зеуеге: |Severe: 
| slope, | slope. 
| small stones. | 
1 1 
1 1 
(Moderate: iModerate: 
| dusty. | dusty. 
1 ! 
1 П 
|Модегасе: '|Модегаке: 
| 51оре, ! dusty. 
| dusty. 
1 | 
t 1 
| Зеуеге: iModerate: 
! slope. { dusty. 
1 
| | 
1 1 
| | 
| беуеге: |Модега*е: 
| slope. | dusty. 
П 
I | 
|беџеге: {Slight. 
| slope, | 
| small stones, | 
| thin layer. ! 
| | 
| | 
IModerate: IModerate: 
| slope, i dusty. 
| dusty. | 
! i 
1 1 
1 1 
| | 
ISevere: | Зеуеге: 
| 51оре, ! slope. 
! small stones. ! 
| | 
1 ! 
і 1 
1 1 
1 1 
| | 
| Зеуеге: ISevere: 
| slope, | slope. 
| small stones. ! 
[i 1 
П 1 
!Ѕеуеге: | Severe: 
| slope. | erodes easily. 
1 
, 1 
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TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 


5011 name and Camp areas Picnic areas Playgrounds Paths and trails 


map symbol 


1 
| 51оре, 
1 
1 
т 


small stones. small stones. 


| 
1 
Ц 
| 
| 
| | | | 
t 1 i 1 
VkE*: | ! ! ! 
Vanocker------------- ! Severe: ISevere: ISevere: !Ѕеуеге: 
| slope. | slope. | slope, | slope. 
| | | small stones. | 
1 
t Џ 1 1 
Lakoa---2---2---------- ‘Severe: ISevere: ! Severe; i Severe: 
р 51оре. | slope. | slope. | Біоре. 
1 | 1 і 
VnC*: | | | | 
Уапоскег------------- IModerate: IModerate: iSevere: {Slight. 
| slope, | slope, | slope, | 
| small stones. | small stones. | small stones. | 
1 
1 || 1 1 
Paunsaugunt---------- iSevere: | Зеуеге: ISevere: iSlight. 
| thin layer, | thin layer, | slope, | 
| area reclaim. | area reclaim. | small stones, | 
| | | thin layer. | 
i | i | 
VoG*: | | | | 
Vanocker------------- | Severe: ISevere |беуеке |беуеге: 
| slope. | slope. | slope, | slope. 
| | small stones. i 
i 1 1 1 
Sawdust-------------- |Severe: ‘Severe: iSevere ‘Severe: 
| slope. | slope. | slope, | slope. 
| | | small stones. | 
| 1 I 1 
Rock outcrop. | | | | 
| 
1 | 1 1 
VpC*: | | | | 
Virkula-------------- 'Moderate: \Moderate: |беуеге |Зеуеге: 
| slope. ! slope. і slope. | erodes easily. 
i 1 [i 1 
Pactola-------------- | Модегаѓе: 'Модегаке: {Severe: tSlight. 
| slope, | Slope, | slope, | 
| small stones. | small stones. small stones. 
1 i 1 V 
WtB------------------- |Severe: \Moderate: ISevere: IModerate: 
Winetti | flooding. | large stones, ! large stones, | large stones, 
| | small stones. | slope, | 
| ) | small stones. | 
| | | Н 
ZcC*: | | | ! 
Zigweid-------------- iModerate: !Модегаѓе: !Ѕеуеге: iSlight. 
р 51оре. | slope. | 51оре. i 
р 1 1 } 
Canyon--------------- |бемете: iSevere: |беуеге: \Moderate: 
| thin layer, | thin layer, | thin layer, | dusty. 
| area reclaim. | area reclaim. | area reclaim, | 
! | | slope. | 
| | i | 
ZnD*; ! | | | 
Zigweld-------------- iModerate: iModerate: | беуеге: {Slight. 
| slope. | slope. | slope. р 
% 1 1 4 
Nihill--------------- iModerate: iModerate: 'Severe Slight. 
| slope, | slope, | 
| | | 
1 1 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 11.--WILDLIFE HABITAT 


Absence of an 


(See text for definitions cf "good," "fair," "poor," and "very poor." 


entry indicates that the 5011 was not rated) 
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Potential for habitat elements 
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TABLE 12.--BUILDING SITE DEVELOPMENT 


(Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated. Тһе 
information in this table indicates the dominant soil condition but does not eliminate the need for 
onsite investigation) 


1 T [ 1 1 
Soil name апа | Shallow | Dwellings | Dwellings | Small | Hard-surfaced 
map symbol i excavations |! without | with | commercial | roads and 
| | basements | basements | buildings ! streets 
| | | | | 
АрА--------------- }беуеге: |5еуеге: |беуеге: iSevere: ISevere: 
Arvada Variant | wetness. | flooding, | flooding, | flooding, | low strength, 
| | wetness. | wetness. | wetness. | frost action. 
1 1 1 1 1 
t і 1 1 1 
AsA*: | | | | i 
Arvada----------- \Moderate: | беуеге: |беуеге: |Зеуеге; iSevere: 
| too clayey. | shrink-swell. | shrink-swell. | shrink-swell. | shrink-swell, 
! | ! | | low strength. 
1 г 1 1 1 
! 1 1 1 t 
Slickspots. | | | | l 
1 1 1 1 1 
} 1 П П 1 
ВаА--------------- \Slight----------- |беуеге: ISevere: ISevere: | Moderate: 
Barnum | | flooding. | flooding. | flooding. | shrink-swell, 
| і | i | low strength, 
| | ! i ! flooding. 
i | р | | 
BeB*: | | | | | 
Вагпшпе---------- iSlight----------- ISevere: ISevere: iSevere: |Модекаће: 
| | flooding. | flooding. | flooding. | shrink-swell, 
| | | | | low strength, 
| | р | | £looding. 
| | | | | 
Winetti---------- ISevere: |беџете: iSevere: |Зеуеге: iModerate: 
| cutbanks cave. | flooding. | flooding. | flooding. | flooding, 
| | ! ! | frost action. 
1 | 1 1 i 
І 1 [] 1 1 
ВгА--------------- iSlight----------- iSlight----------- iSlight----------- Moderate: |Moderate: 
Bullflat | ! | | large stones. | low strength, 
Н | | ! | frost action. 
1 1 1 1 
H 1 1 1 1 
ВүВ--------------- iSlight----------- iSlight----------- iSlight----------- |Moderate: |Moderate: 
Bullflat ! ! | | slope, | low strength, 
| | | | large stones. | frost action, 
1 1 || 1 1 
1 1 1 F t 
Бави; | | | | | 
Bullflat--------- |Slight----------- ISlight----------- iSlight----------- (Moderate: | Moderate: 
| | | | Slope. | low strength, 
| i | | | frost action. 
1 1 1 1 1 
1 П 1 і 1 
Cordeston-------- ISlight----------- iSevere: ISevere: 'Severe: IModerate: 
l | flooding. | flooding. | floođing. | flooding, 
i | | | ! shrink-swell. 
| | | | | 
век» | | | | | 
Buska------------ | Зеуеге: iSevere |Зеуеге: |Зеуеге: ISevere: 
| slope. t Slope. | slope. | slope. | slope. 
1 1 I 1 1 
1 ! 1 1 i 
Mocmont---------- | Severe: |! Severe: !Ѕеуеге: |Severe: | Severe: 
| Slope. | slope. | slope. | slope. ! slope. 
1 1 1 1 1 
1 1 1 1 1 
Rock outcrop. ! | | | | 
1 1 t П П 
! 1 1 + 1 
BuE*: | | i Н | 
Buska------------ | Severe: |беуеге: | беуеге: ISevere: ISevere: 
| slope. ! slope. | slope. | slope. | slope. 
1 } ; || 
Џ Г 1 1 
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1 1 1 ! 1 
Soil name and | Shallow | Dwellings | Dwellings | Small | Hard-surfaced 
map symbol | excavations | without | with | commercial ! roads and 
| | basements | basements | buildings | streets 
| | | | 
BuE*; | | | | i 
Rock outcrop. | р | | | 
І І і | 1 
ВУС*: i i р | i 
Buska------------ IModerate: IModerate: IModerate: ISevere: IModerate: 
| large stones, | slope, | slope, | Slope. | slope, 
| slope. { large stones. |! large stones. | | frost action, 
| ! р | | large stones. 
1 1 1 I 1 
Virkula---------- iSlight----------- IModerate: IModerate: iModerate: ISevere: 
! | shrink-swell. | shrink-swell. | shrink-swell, | low strength. 
| | | | slope. | 
i i | i | 
BwE*: i | l ! | 
Butche----------- \Severe: ISevere: | Зеуеге: | Зеуеге: Severe: 
| depth to rock, | slope, | depth to rock, | slope, | depth to rock, 
| slope. | depth to rock. р slope. | depth to rock. | slope. 
1 1 1 1 |. 
Rock outcrop. | | | | | 
| i і | | 
СсЕ*: | i i i | 
Сапуоп----------- | Зеуеге: | Зеуеге: iSevere: | Зеуеге: |Зеуеге: 
| slope. | slope. slope. | slope. | slope. 
1 1 } 1 1 
Bridget---------- iSevere: iSevere: |беџеге: ISevere: |беџеге: 
| slope. | slope. | slope. slope. | slope. 
| 1 1 1 1 
Сағ: | | | | | 
Canyon----------- | Зеуеге: | беуеге: |беуеге: | беуеге: | Severe: 
| slope. | slope. | slope. | 51оре. | slope. 
1 } 
|| 1 |! 1 1 
Rock outcrop. | | | | | 
1 П 1 1 1 
CkC*: l | | ! ! 
Citadel---------- |модегаће : iSevere: !Ѕеуеге: !Ѕеуеге: ISevere: 
| too clayey. | shrink-swell. | shrink-swell. | shrink-swell. | shrink-swell, 
| | | | р low strength. 
1 i 1 ! 1 
Уапоскег--------- ISlight----------- iModerate: iModerate: iModerate: |Модетаће: 
| | shrink-swell. | shrink-swell. | shrink-swell, | shrink-swell, 
! | | slope. frost action. 
I 1 1 || 1 
CoA--------------- |Зеуеге: iSevere: |Severe: ISevere: iModerate: 
Colombo | cutbanks cave. | flooding. | flooding. | flooding. | flooding, 
| | i | | frost action. 
| | | | | 
СрА*: | | | i | 
Со1отһо---------- \Severe: |беуеге: ISevere: ISevere: IModerate: 
| cutbanks cave. | flooding. | flooding. | flooding. | flooding, 
| ! | | | frost action. 
1 1 1 t 1 
Urban land. | | | 
1 
1 1 1 1 1 
СуВ--------------- І5114Һ%----------- l Severe: ISevere: !Ѕеуеге: iModerate: 
Cordeston | | flooding. | flooding. | flooding. | flooding, 
| Г i i | shrink-swell. 
| | | | | 
Сиви: р i | i | 
Cordeston-------- iSlight----------- |Зеџеге: iSevere: iSevere: iModerate: 
| flooding. { flooding. | flooding. | flooding, 
| i | | shrink-swell. 
1 1 1 1 


See footnote at end of table. 
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Rock outcrop. 


1 1 1 t 
Soil name and ! Shallow | Dwellings | Dwellings | Small |  Hard-surfaced 
map symbol | excavations | without | with | commercial | roads and 
! | basements ! basements | buildings | streets 
i | | | i 
1 1 | 1 р 
CwB*: | | | | 
Marshbrook------- ISevere: !Ѕеуеге: | Зеуеге: !Ѕеуеге: | Severe: 
| wetness. | flooding, | flooding, | flooding, | flooding, 
| | wetness. | wetness. | wetness. | frost action. 
1 1 1 
1 1 £ 1 1 
CxC*; | | | | | 
Cordeston-------- |Slight----------- |Зеуеке: {Severe: |Severe: Moderate: 
| | flooding. | flooding. | flooding. | flooding, 
i | р | | shrink-swell. 
1 і 1 t 1 
П 1 1 | ' 
Winetti---------- iSevere: !Severe: |беуеге: | Зеуеге: | Модега*е: 
| cutbanks cave. | flooding. | flooding. | flooding. | flooding, 
i i | | | frost action. 
| i i | i 
DgB* | i i | | 
Demar------------ iModerate: | Severe: |беуеге: |беџеке: ISevere: 
| too clayey. | shrink-swell. | shrink-swell. | shrink-swell. | shrink-swell, 
| | ! | | low strength. 
1 і 1 E 
L 1 t i 1 
Grummit---------- iSlight----------- ISevere: | Severe: I Severe: iSevere: 
| | shrink-swell. | shrink-swell. | shrink-swell. | Shrink-swell, 
| | | | | Том strength. 
! 1 1 1 ! 
І 1 1 1 1 
Slickspots. ! | i i | 
' 1 1 1 1 
| 1 1 1 1 
GbA--------------- iSevere: 'Severe: |Зеуеге: | беуеге: | Зеуеге: 
Glenberg | cutbanks cave. | flooding. | flooding. | flooding. | flooding. 
| 1 [i 1 
1 1 1 1 1 
бүр: | | | i i 
Grummit---------- iModerate: |Зеуеге: ISevere |Зеуеге: I Severe: 
| slope. { shrink-swell. | shrink-swell. | shrink-swell, | shrink-swell, 
i | | | slope. | low strength. 
1 1 ! 1 1 
1 | | 1 1 
Rock outcrop. | | | | | 
1 1 1 
1 1 | 1 1 
GrF*: | | | | | 
Grummit---------- ‘Severe |беуеге: ISevere !беуеге: l Severe; 
! slope. | shrink-swell, | slope, | shrink-swell, | shrink-swell, 
| | slope. | shrink-swell. | slope. | low strength, 
| ! | | | slope. 
| | | | | 
Rock outcrop. | | | | i 
i | i | i 
бис“ ! | ! | Н 
Gurney----------- ISevere: IModerate: ISevere: iModerate: | Зеуеге: 
i depth to rock. | depth to rock. | depth to rock. ! slope, | low strength. 
| ! | | depth to rock.  ! 
! t 1 i 
1 |1 1 1 1 
Butche----------- ISevere: ISevere: \Severe: l Severe: | Severe; 
! depth to rock. | depth to rock. | depth to rock. ! depth to rock. | depth to rock. 
1 1 1 1 
1 1 1 | | 
GvD*: | | ! | 
Сурпеуее--------- {Moderate: iModerate: | Модега*е: I Severe \Moderate: 
| slope. | slope. | slope. | slope. i slope. 
1 1 1 
1 | П | П 
Векор------------ | Модега*е: iModerate: | Модега{е: | Зеуеге: iModerate: 
| slope. | slope. | slope. ! slope. | slope. 
1 1 t $ 
i | | 1 
1 1 1 | 
1 1 1 П 
Џ I 1 t 


1 
! 
1 
| 
i 
i 
t 


See footnote at end of table. 
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|: 1 1 1 1 
5011 пате апа | Shallow | Dwellings | Dwellings ! Small | Hard-surfaced 
map symbol | excavations | without | with | commercial ! roads and 
| | basements | basements ! buildings | streets 
! | | i | 
| Џ | 1 4 
GyD*: | | ! ! ! 
бурпеуее--------- | Зеуеге: |беуеге | беуеге: |беуеге: | беуеге: 
| slope. | slope. | slope. slope. { slope. 
1 1 1 V 
| t | t 1 
Rock outcrop. | | | | | 
1 
1 1 1 } 1 
Urban land. | | | 
| ! ' | 1 
НаА------------- |Slight---------- ISevere: ISevere: !Severe: | Модега&е; 
Haverson | | flooding. | flooding. | flooding. | flooding. 
1 1 | || ! 
1 t һ || 1 
НеЕ------------- |беџеке: ISevere: |беуеге: iSevere: ! Severe: 
Heely | depth to rock, | slope, | depth to rock, | slope, | slope, 
| large stones, | large stones. | slope, | large stones. | large stones. 
| slope. | | large stones. ! ! 
1 1 } t 1 
1 1 1 1 4 
HEC: i | | i i 
Нее1у---------- | Зеуеге: | беуеге: ISevere: ISevere: | Severe: 
| depth to rock, | large stones. | depth to rock, | slope, | large stones. 
| large stones. | | large stones. | large stones. | 
1 1 1 1 1 
1 1 1 1 1 
Cordeston------ IModerate: | Severe: Severe: Severe: iModerate: 
| slope. | flooding. | flooding. | flooding, | slope, 
{ | | ! slope. ! flooding, 
| ! | | | shrink-swell. 
1 1 
1 1 1 1 1 
HgB------------- \Severe: |Зеуеге: {беуеге: ISevere: ISevere: 
Hilger | large stones. | large stones. | large stones. | large stones. | large stones. 
1 1 1 1 1 
1 1 1 1 1 
HgD------------- l Severe: | Severe: |беуеге: | Severe: | беуеге: 
Hilger ! large stones, | slope, | slope, i slope, | slope, 
| slope. | large stones. | large stones. | large stones. | large stones. 
1 1 | 1 | 
1 1 1 1 [| 
HmE*: ! i | ! | 
Hilger--------- ISevere: | беуеге: |беуеге: | Зеуеге: |Зеуеге: 
| large stones, | slope, | slope, | slope, | slope, 
| slope. | large stones. { large stones. ! large stones. | large stones. 
1 1 4 1 { 
1 1 1 1 1 
Metre---------- ISevere: |беуеге: ‘Severe: 'Severe: |беуеге: 
| cutbanks cave. | shrink-swell. | shrink-swell. | shrink-swell, | shrink-swell, 
| | | | slope. | low strength. 
1 1 | 1 
1 1 1 1 1 
Нов“; | ! i ! | 
Hilger--------- | Зеуеге: |Зеуеге; |бемеге: {беуеге: |беџеке: 
1 1 F і 
| | | | 
1 1 1 1 
1 1 1 1 
1 1 t П 
1 1 1 1 
1 1 1 1 
1 1 n t 
1 1 1 4 
1 1 1 1 
i 1 1 1 
1 1 1 1 
| ! 1 1 
П 1 1 1 
1 1 1 1 
1 1 ! 1 
t 1 | 1 
|| || | 1 
| 1 1 1 
1 t 1 1 
| 1 1 1 
{ 1 1 Li 
1 і t 1 
| 1 1 1 
1 1 1 1 


large stones. 


Severe: 
large stones, 
slope. 


Severe: 
slope. 


See footnote at end of table. 


large stones. 


Severe: 
slope, 
large stones. 


Severe: 
slope. 


large stones. 


Severe: 
slope, 
large stones. 


Severe: 
slope. 


large stones. 


Severe: 
slope, 
large stones. 


Severe: 
slope. 


e 
large stones. 


Severe: 
slope, 
large stones. 


Severe: 
low strength, 
slope. 
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Soil name and 
map symbol 


Shallow 
excavations 


Dwellings 
without 


Dwellings 
with 


Small 
commercial 


Hard-surfaced 
roads and 


| basements basements buildings streets 


HtG*: 
Hopdraw---------- 


Paunsaugunt 
Variant--------- 


Mocmont 


MtE*: 
Mocmont---------- 


Rock outcrop. 


See footnote at end of 


| cutbanks cave, 
| large stones, 
| slope. 

1 


iSevere: 
large stones, 
slope. 


ISevere: 

| depth to rock. 
1 
| 
iModerate: 
too clayey, 
slope. 


iModerate: 


too clayey. 


|Moderate: 
| large stones, 
| slope. 
{ 
1 
І 


П 
ISlight----------- 


table. 


П 
Ц 
Ц 
! 
П 
Ц 
[| 
! 
! 
Ц 
! 
І 
[| 
һ 
1 
4 
Ц 
1 
Ц 
1 
1 
1 
1 
1 
! 
| 
Ц 


Severe: 
slope, 
large stones. 


Severe: 
slope, 
large stones. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
Gepth to rock. 


Severe: 
flooding, 
wetness. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


iModerate: 


shrink-swell. 


Moderate: 
slope, 
large stones. 


Severe: 
Slope, 
large stones. 


Severe: 
slope, 
large stones. 


Severe: 
depth to rock, 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
depth to rock. 


Uu 


evere: 
flooding, 
wetness. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
slope. 


Moderate: 
slope, 
large stones. 


Severe: 
slope, 
large stones. 


Severe: 
slope, 
large stones. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
slope, 
depth to rock. 


Severe; 
flooding, 
wetness. 


Severe: 
shrink-swell. 


Severe: 
ѕһгіпк-ѕме11. 


Moderate: 
shrink-swell, 
slope. 


Severe: 
slope. 


Severe: 
slope. 


iModerate: 


slope. 


Severe: 
slope. 


Severe: 
slope, 
large stones. 


Severe: 
slope, 
large stones. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
depth to rock. 


Severe: 
flooding, 
frost action. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
frost action. 


Severe: 
slope. 


Moderate: 
low strength, 
slope, 
large stones. 


Moderate: 
low strength. 


Severe: 
slope. 
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Shrink-swell. shrink-swell. shrink-swell, 


low strength. 


П 1 1 1 1 
Soil name and | Shallow ! Dwellings ! Dwellings | Small |  Hard-surfaced 
map symbol |  excavations | without i with | commercial i roads anä 
| | basements | basements р buildings | streets 
| | | | | 
! 1 1 1 || 
NcE*: | | i | ! 
Gullied land. | i | i | 
| i Н i | 
МЕЕ*: | i | | | 
Nihill----------- \Severe: \Severe ISevere: ISevere: |Зеуеге: 
| slope. | Slope. | slope. | slope. | slope. 
1 1 1 
! 1 1 | 1 
Zigweid---------- | беуеге: | Severe: l Severe: | Severe: I Severe: 
| slope. | slope. | slope. | slope. | slope. 
1 1 1 
1 1 } 1 П 
МЕХ: | | i i | 
Norrest---------- \Severe: ISevere: ISevere: ISevere: ISevere: 
! slope. | shrink-swell, | slope, | shrink-swell, | shrink-swell, 
! | slope. | shrink-swell. | slope. | low strength, 
| i | | | slope. 
i | Н i | 
Fairburn--------- ISevere: | беуеге; ISevere: ISevere: ISevere: 
| slope. | slope. | Slope. | slope. | low strength, 
| | | | | slope. 
| | | i | 
Metre------------ ISevere: iSevere: \Severe: | Severe: | беуеге: 
| cutbanks cave. | shrink-swell. | shrink-swell. | shrink-swell, | shrink-swell, 
| | ! slope. | low strength. 
1 1 1 1 1 
РаЕ*: | i | i i 
Pactola---------- |Severe: |Severe: I Severe: |Severe: (Severe: 
| large stones, | slope, | slope, | slope, | slope, 
| slope. | large stones. | large stones. | large stones. | large stones. 
1 І 1 1 
i 1 1 1 1 
Virkula---------- | беуеге: | Зеуеге: |Зеуеге: | Зеуеге: |беуеге: 
{ slope. | slope. | slope. | slope. | low strength, 
| | ! i ! slope. 
р | Н | | 
Rock outcrop. | | | | | 
1 1 1 р 1 
PbD*: | i | i i 
Paunsaugunt------ iSevere: | беуеге: ISevere: ISevere: ISevere: 
| depth to rock. | depth to rock. | depth to rock. | slope, | depth to rock. 
| | | | depth to rock. | 
' 1 1 1 1 
1 1 | | 1 
Gurney----------- {беуеге: \Moderate: |Severe: |Severe: {Severe: 
| depth to rock. | slope, | depth to rock. | slope. | low strength. 
| | depth to rock. |! | \ 
1 П 1 ! + 
1 I 1 | 1 
PcD*: | | ! ! | 
Paunsaügunt------ ISevere: | Зеуеге: |беуеге: |беуеге: {беуеге: 
| depth to rock, | slope, | depth to rock, | slope, | depth to rock, 
| slope. | depth to rock. | slope. | depth to rock. | slope. 
1 | 1 1 
1 1 t і || 
Rock outcrop. | | | 
1 1 
1 1 1 | 1 
PgC*: | | i i i 
Ріегге----------- |беуеге: |беуеге: | Зеуеге: ISevere: ISevere: 
| cutbanks cave. | shrink-swell. | shrink-swell. | shrink-swell. | shrink-swell, 
| | ! ! | low strength. 
1 
1 1 1 t t 
Grummit---------- ISlight----------- \Severe | беуеге: |беџеке: |беуеге: 
1 1 1 
| р | 
1 1 1 
1 1 1 
1 1 1 


See footnote at end of table. 
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1 
Soil name апа | Shallow Dwellings Dwellings Small Hard-surfaced 
map symbol ! excavations without with commercial roads and 
! basements basements buildings streets 
| 
Pt*. | 
Pits 
} 
1 
Бес“: | 
Redblrd--------9-- |Severe: Severe: Severe: Severe: Severe: 
| large stones. flooding, flooding, flooding, large stones. 
| large stones. large stones. large stones. 
1 
1 
Heath------------ IModerate: Severe: Severe: Severe: Severe: 
| too clayey. shrink-swell. shrink-swell. shrink-swell. shrink-swell, 
| low strength. 
1 
} 
REE* | 
Rekop------------ ISevere: Severe: Severe: Severe: Severe: 
| slope. slope. slope. slope. slope. 
1 
1 
Gypnevee--------- ISevere: Severe: Severe: Severe: Severe: 
| з1оре. slope. slope. slope. slope. 
1 
Rock outcrop. | 
|| 
| 
RgG*: | 
Rock outcrop. | 
І 
1 
Визка------------ ISevere: Severe: Severe: Severe: Severe 
| slope. slope. slope. slope. slopé. 
} 
1 
RhD*: | 
Rock outcrop. | 
1 
! 
Butche----------- ‘Severe: Severe: Severe: Severe: Severe: 
depth to rock. depth to rock. depth to rock. slope, depth to rock. 


depth to rock. 


| 
! 

р 

1 

| 

ж. H 
RkG*: | 
і 

| 

і 

р 


Rock outcrop. 
Mocmont---------- iSevere Severe: Severe: Severe: Severe: 
| slope. slope. slope. slope. slope. 
1 
1 
В16%: | 
Rock outcrop. | 
| 
1 
Pactola---------- ISevere: Severe: Severe: Severe: Severe: 
| large stones, slope, slope, slope, slope, 
| slope. large stones. large stones. large stones. large stones. 
1 
M 
RmG*: | 
Rock outcrop. | 
1 
! 
Rekop------------ ISevere Severe: Severe: Severe: Severe: 
| slope. slope. slope. slope. slope. 
1 
RnG*: | 
Rock outcrop. } 
1 
І 
Sawdust---------- ISevere: Severe: Severe: Severe: Severe: 
| large stones, slope, Slope, slope, slope, 
Ң slope. large stones. large stones. large stones. large stones. 
1 


See footnote at end of table. 
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1 1 1 1 1 
Soil name and | Shallow ! Dwellings | Dwellings | Small | Hard-surfaced 
map symbol | excavations ! without i with | commercial | roads and 
| | basements | basements | buildings | streets 
| | | | | 
1 1 ! ! 1 
ЕрС*: | | | i | 
Rockoa----------- | Severe: |Зеуеге: |Severe: ISevere: Severe: 
| large stones. | large stones. | large stones. | large stones. i large stones. 
1 ! ! 1 
| | 1 1 1 
Такоа------------ iSlight---------- |Moderate: iModerate: tModerate: | беуеге: 
| | shrink-swell. | shrink-swell. | shrink-swell, | low strength. 
1 t 1 1 1 
! | [ | Slope. | 
1 І ! 1 ! 
І 1 1 1 1 
RrE*: | | | | | 
Rockoa----------- iSevere: ISevere: 'Severe: |беџеге: 'Severe: 
| large stones, | slope, | slope, | slope, | slope, 
| slope. | large stones. | large stones. | large stones. | large stones. 
1 
| 1 1 1 1 
Lakoa------------ ISevere: ISevere: | беуеге: |беџеге: |беуеге: 
| slope, | slope. | slope. | slope. | low strength, 
| ! | | | slope. 
| i | р | 
Rock outcrop. | i | | | 
1 
1 1 I! | 1 
RsF*: | | | | | 
Rockoa----------- |беуеге: ISevere: |беуеге: |5еуеге: |беуеге: 
| large stones, | slope, | slope, | slope, | slope, 
| slope. | large stones, | large stones. | large stones. | large stones. 
1 1 1 1 1 
1 1 1 1 1 
Rock outcrop. | | | | | 
| | | | | 
RtD*: | | | | р 
Rockoa----------- ISevere: |беуеге: |5еуеге ISevere: !Ѕеүеге: 
| large stones, | slope, | slope, | slope, | slope, 
| slope. | large stones. | large stones. | large stones. | large stones. 
1 1 
t t 1 1 1 
Satanta---------- ISlight---------- iISlight---------- iSlight--------- \Moderate: IModerate: 
| | | | slope. ! frost action. 
t t 1 ji 
1 1 } 1 1 
БеВ--------------- !S1ight---------- !Slight---------- !Slight---------- \Moderate: IModerate: 
Satanta | | ! | slope. | frost action. 
1 1 1 1 1 
і 1 1 1 [| 
SfB*: ! | | | | 
Satanta---------- jSlight---------- IS1ight---------- {Slight--------- !Модегаёе: iModerate: 
} | | | slope. ! frost action. 
І | 1 H 1 
|| 1 1 1 1 
Агуада----------- Moderate: Severe: | Severe: | Severe: iSevere: 
| too clayey. | shrink-swell. | shrink-swell. | shrink-swell. | shrink-swell, 
| | | | | low strength. 
t ! 1 || | 
1 1 1 І і 
ShD*: | i ! i | 
Satanta---------- jSlight---------- Но iSlight---------- iModerate: iModerate: 
| | | | slope. | frost action. 
1 П 1 1 
1 $ 1 1 I 
Сапуопе---------- | Модега*е: iModerate: IModerate: ISevere: |Модекаће: 
| 51оре. | slope. | slope. ! slope. | slope. 
1 1 1 1 
1 1 1 1 1 
5рЕ*: ! р | | i 
Sawdust---------- | Severe: |беуеге: ISevere: ISevere: l Severe: 
| large stones, | slope, | slope, | slope, | slope, 
| slope. | large stones. | large stones. | large stones. | large stones. 
1 | 1 
1 1 1 } 1 
Hopdraw---------- ISevere: 'Зеуеге: ISevere: | беуеге: I Severe: 
cutbanks cave, | slope, | slope, | slope, { slope, 
large stones, | large stones. | large stones. | large stones. | large stones. 
} ls 1 1 
| | | | 
1 1 1 1 


| 

| slope. 
1 

1 


See footnote at end of table. 
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SS SS SSS SSS ааа ee Se шале, 


1 | I 1 
Soil name апа | Shallow | Dwellings | Dwellings | Small ! Hard-surfaced 
map symbol | excavations | without | with | commercial ! roads and 
| | basements | basements | buildings | streets 
| i | Н ] 
| 1 1 1 1 
SpE*: | | | | | 
Paunsaugunt------ | Зеуеге: | беуеге: | Severe: ISevere: !беуеге: 
| depth to rock, | slope, | depth to rock, | slope, | depth to rock, 
| slope. | depth to rock. | slope. | depth to rock. | slope. 
i 1 | 
1 1 1 1 1 
SrE*: | | | | | 
Sawdust---------- ISevere: ISevere: |Зеуеге: |беуеге: 'Severe: 
| large stones, | slope, | slope, | slope, ! slope, 
| slope. | large stones. | large stones. | large stones. | large stones. 
1 1 1 1 1 
1 1 1 1 1 
Vanocker--------- iSevere: |Severe: |беуеге: !Ѕеуеге: |беџеге: 
| slope. | slope. | slope. ! slope. ! slope. 
| 1 1 1 1 
1 1 1 t 1 
Paunsaugunt------ |беџеке: ISevere: |беуеге: l Severe: {беуеге: 
| depth to rock, | slope, | depth to rock, | slope, | depth to rock, 
| slope. | depth to rock. | slope. | depth to rock. | slope. 
1 1 1 1 1 
1 1 1 1 1 
SwE--------------- | Severe: iSevere: ISevere: ISevere: ISevere: 
Shirttail ! cutbanks cave, | slope, | slope, | slope, ! slope, 
! large stones, | large stones. | large stones. | large stones. ! large stones. 
| slope. || | | | 
1 1 1 1 1 
1 1 1 1 || 
ЗхаЕ*: | | | | | 
Spearfish-------- | Severe: !беуеге: |беџеге: \Severe: ISevere: 
р slope. | slope. | slope. | slope. | slope. 
1 1 1 
1 1 1 1 [| 
Меуее------------ ISevere: Severe: ISevere: ISevere: iSevere: 
| slope. | slope. ! slope. | slope. | slope. 
L t 1 1 1 
1 1 1 {| 1 
SxbF* | | | | | 
Spearfish-------- iSevere: | Severe ! Severe ‘Severe: |беџеке: 
| slope. ! slope. | slope. | slope. | slope. 
1 1 1 
1 1 t 1 1 
Rock outcrop. | | ! i | 
i t 1 1 1 
1 | 1 1 1 
SyaC-------------- Moderate: | Модегаке: IModerate: ISevere: ISevere: 
Stovho ! slope. ! shrink-swell, | slope, | slope. | low strength. 
| | slope. |! shrink-swell. | | 
i 1 1 1 t 
t i t 1 1 
SybC*: | i i | | 
Stovho----------- iSlight----------- iModerate: IModerate: |Модега{е: | Зеуеге: 
| { shrink-swell. | shrink-swell. | shrink-swell, | low strength. 
1 1 1 1 1 
р р 1 | Slope. 
| | i | р 
Lail------------- | Модега*е: | беуеге: IModerate: |беуеке: | Зеуеге: 
| too clayey. | shrink-swell. | shrink-swell. | shrink-swell. | shrink-swell, 
! | | | | low strength. 
1 1 || 1 
[| 1 t | 1 
Trebor----------- ! Severe: IModerate: ISevere: ISevere: IModerate: 
| depth to rock. | shrink-swell, | depth to rock. | slope. | depth to rock, 
| | slope, | | | slope, 
| depth to rock. | | | shrink-swell. 
1 1 t 1 
1 1 | | 1 
SycE*: | | р | р 
Stovho----------- ISevere: \Severe: ISevere: |Severe: ISevere: 
| slope. | slope. { slope. | slope. | low strength, 
| | | | | slope. 
| | i | | 
Trebor----------- |беуеге: iSevere: ISevere: iSevere: | Зеуеге: 
| depth to rock, | slope. ! depth to rock, | slope. ! slope. 
| віоре. | | slope. | | 
1 1 1 
1 i 1 І 1 


See footnote at end of table. 


206 Soil Survey 


TABLE 12.--BUILDING SITE DEVELOPMENT--Continued 


1 [| 1 р 1 
Soil name and | Shallow | Dwellings | Dwellings H Small |  Hard-surfaced 
map symbol | excavations | without | with | соттегс1а1 i roads and 
| | basements ! basements | buildings | streets 
1 4 | 1 1 
i | | i | 
ТҒА--------------- |Slight-~--------- {Slight----------- |Slight----------- ISlight------------ |Модекаће: 
Tilford ! ! | H | low strength, 
| | | | | frost action. 
1 t 1 ! I! 
ТЕВ--------------- ISlight----------- iSlight----------- ISlight----------- iModerate: iModerate: 
Tilfora i | | ! slope. | low strength, 
р | | | | frost action. 
4 1 1 1 4 
T£C--------------- iModerate: tModerate: iModerate: ISevere: iModerate: 
Tilford | slope. } slope. | Slope. | slope. | low strength, 
1 1 1 | 1 
t р І | ' Slope, 
| | | | | frost action. 
| | | | | 
ТрС*: | | | | | 
Tilford---------- iS1ight----------- iSlight----------- ISlight----------- (Moderate: Moderate: 
| | | | Slope. | low strength, 
| | | | | frost action. 
1 1 1 1 р 
Paunsaugunt------ | Зеуеге: ISevere: | Severe: | Severe: | Severe: 
| depth to rock. | depth to rock. | depth to rock. | depth to rock. | depth to rock. 
| 1 1 1 1 
TrB*: | | | i | 
Tilford---------- iSlight----------- iSlight----------- ISlight----------- |Модегаке: iModerate: 
| | | | 51оре. | low strength, 
| | j | | frost action. 
Urban land. | | | | | 
| | | | | 
Тиб*: i | | | | 
Trebor----------- | беуеге: | беуеге: | Зеуеге: iSevere: | беуеге: 
| depth to rock, | slope. | depth to rock, ! slope. | slope 
| slope. | | slope. Н | 
| | | | | 
Rock outcrop. | | | | | 
1 1 1 1 1 
УсЕ*: ! | | | | 
Vanocker--------- iSevere: | Severe: ISevere: |Зеуеге: | Зеуеге: 
! Біоре. І slope. | slope. | slope. | slope. 
1 і 1 1 1 
Citadel---------- ISevere: !Severe: |беуеге: ISevere: ISevere: 
| slope. | shrink-swell, | slope, | Shrink-swell, | shrink-swell, 
| | slope. | shrink-swell. | slope. | low strength, 
| i i | | slope. 
| | Н | Н 
МКЕХ ; | i | | i 
Vanocker--------- iSevere: \Severe: (Severe: {Severe: |Зеуеге: 
| slope. | slope. | slope. ! 51оре. | slope. 
1 1 1 1 | 
Lakoa------------ |беуеге: |беуеге: !Ѕеуеге: iSevere ISevere: 
| slope. | slope. | slope. | slope. | low strength, 
| | | | | Slope. 
| i | Н i 
VnC*: | i | | | 
Vanocker--------- iModerate: iModerate: |Модегаће: {Severe IModerate: 
| slope. | shrink-swell, | slope, { slope. | shrink-swell, 
| | Slope. | shrink-swell. ! | slope, 
| | | | | frost action. 
1 I 1 1 t 
Paunsaugunt------ \Severe: | Severe: ISevere: |беџете: I Severe: 
i depth to rock. | depth to rock. | depth to rock. |! slope, | depth to rock. 
| | | | depth to rock. | 
1 
1 1 1 1 Џ 


See footnote at end of table. 
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Soil name and 
map symbol 


TABLE 12.--BUILDING SITE DEVELOPMENT--Continued 


1 

| Shallow 

| excavations 
1 


i 

} Dwellings 
i without 
1 
| 


Dwellings 
with 


Small 
commercial 


roads and 


Hard-surfaced 
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basements | basements buildings streets 


VoG*: 


Vanocker-------- 


Sawdust--------- 


Rock outcrop. 


VpC*: 


Virkula--------- 


Pactola--------- 


Winetti 


ZcC*: 


Canyon---------- 


ZnD*: 


Nihille--------- 


large stones, 
slope. 


iModerate: 
slope. 


| slope. 

Н 

i 
IModerate: 
| slope. 

1 

1 

т 


iModerate: 
| slope. 


Severe: 
slope. 


Severe: 
slope, 
large stones. 


Moderate: 
shrink-swell, 
slope. 


Severe: 
large stones. 


Severe: 
flooding. 


Moderate: 
shrink-swell, 
Slope. 


Moderate: 
slope. 


Moderate: 
shrink-swell, 
slope. 


Moderate: 


1 
1 
1 
1 
1 
1 
t 
1 
1 
1 
|| 
1 
| 
! 
1 
t 
1 
1 
1 
! 
1 
| 
[| 
1 
1 
1 
1 
1 
| 
1 
1 
1 
I 
і 
П 
і 
1 
1 
1 
| 
1 
t 
1 
1 
1 
1 
1 
1 
1 
D 
1 
V 
1 
1 
1 
1 
V 
1 
1 
1 
1 
1 
1 
1 
1 
1 
t 
І 
1 
1 
1 
1 
1 
i 
1 
1 
1 
1 
! 
1 
| slope. 
t 

1 

1 


Severe: 
slope. 


Severe: 
slope, 
large stones. 


Moderate: 
Slope, 
shrink-swell. 


Severe: 
large stones. 


flooding. 


Moderate: 
slope, 
shrink-swell. 


Moderate: 
slope. 


Moderate: 
slope, 
shrink-swell. 


Moderate: 


1 
1 
1 
р 
1 
1 
t 
| 
1 
1 
1 
1 
| 
1 
1 
1 
} 
| 
! 
1 
1 
| 
| 
І 
I 
і 
н 
һ 
|| 
1 
І 
1 
1 
і 
! 
|| 
|еџете: 
i 
1 
|) 
| 
1 
1 
1 
1 
І 
1 
1 
1 
1 
1 
1 
1 
1 
І 
1 
1 
| 
| 
| 
| 
t 
1 
1 
| 
1 
1 
1 
1 
|| 
1 
! 
| slope. 
| 
1 
L 


Severe: 
slope. 


Severe: 


slope, 
large stones. 


| 

t 

1 

! 

1 

| 

1 

1 

V 

1 

р 

[i 

і 

1 

і 

' 

t 

1 

t 

{ 

р 

t 

1 

t 

1 

Г 

1 

1 

1 

! 

t 
|Зеуеге: 

| Slope. 

1 

[i 

1 

1 

| беуеге: 

| slope, 

| large stones. 
t 
1 
1 
1 
| 
1 
1 
, 
1 
1 
H 
1 
1 
+ 
{ 
1 
1 
1 
1 
і 
| 
1 
1 
1 
1 
|| 
1 
| 
| 
1 
1 
1 
! 
t 
1 
1 
|| 
1 
І 
1 
1 
1 
1 
1 
1 
і 


Severe: 
flooding. 


Severe: 
5 


Severe: 
5 


Severe: 
5 


Severe: 
slope. 


Severe: 
slope, 
large stones. 


Severe: 
low strength. 


Severe: 
large stones. 


Moderate: 
flooding, 
frost action. 


Moderate: 
shrink-swell, 
low strength, 
slope. 


Moderate: 
slope. 


Moderate: 
shrink-swell, 
low strength, 
slope. 


Moderate: 
lope, 


| 
' 
1 
! 
1 
! 
| 
П 
І 
1 
і 
1 
1 
1 
| 
|| 
|| 
1 
1 
1 
i 
| 
1 
1 
|| 
1 
1 
1 
1 
1 
П 
1 
1 
1 
1 
1 
1 
[i 
1 
1 
П 
t 
| 
| 
| 
|| 
1 
1 
1 
| 
1 
1 
П 
1 
1 
1 
і 
Ц 
t 
1 
t 
1 
1 
! 
1 
П 
i 
р 
1 
1 
1 
1 
1 
1 
1 
1 
i 
i 
4 
1 
+ 
1 
1 
t 
1 
i 
| 
is 
| frost action. 
1 

Li 


1 1 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 13.--SANITARY FACILITIES 


(Some terms that describe restrictive soil features are defined in the Glossary. бее text for definitions of 
"slight," "good," and other terms. Absence of an entry indicates that the soil was not rated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for 
onsite investigation) 


Ц M 1 1 1 
Soil name and | Septic tank | Sewage lagoon | Trench ! Акеа | Daily cover 
map symbol | absorption | areas | sanitary | sanitary | for landfill 
| fields | | landfill | landfill 
TCI S —— € 
і 1 1 1 1 
| i | | i 
АрА----------------- Severe: !беуеге: |беуеге: iSevere: |Poor: 
Arvada Variant | wetness, | wetness. | wetness. | wetness. | hard to pack, 
| percs slowly. | | | | wetness. 
t 
1 | 1 1 1 
AsA*: | i | | | 
Агуайа------------- | Зеуеге: |Slight----------- 1Б114һ%----------- 18114Һ%----------- |бооа. 
| percs slowly. ! | | | 
1 1 1 t cf 
1 1 1 1 1 
Slickspots. | і | | | 
1 1 Li | 1 
1 1 1 i ! 
BdA----------------- |Moderate: IModerate: IModerate: IModerate: !Соой. 
Barnum | flooding, | seepage. | flooding. | flooding. | 
! percs slowly. ! | | | 
1 1 1 1 | 
1 1 1 1 || 
BeB*: | | | | | 
Barnum------------- IModerate: iModerate: iModerate: iModerate: | Good. 
| flooding, | seepage. | flooding. | flooding. | 
! percs slowly. | | | | 
1 1 1 1 | 
1 1 1 1 | 
Winetti------------ IModerate: ISevere: \Severe: |Severe: | Poor: 
| flooding. | seepage. | seepage. | seepage, | seepage, 
| | | | | small stones. 
1 
{ | || t 1 
ВгА----------------- IModerate: IModerate: I Moderate: І5114һ%----------- iFair: 
Bullflat ! percs slowly. | seepage. | too clayey, ! | too clayey. 
! | | large stones. i | 
і 1 1 і i 
$ | 1 1 1 
BrB----------------- |Moderate: !Moderate: |Moderate: {Slight----------- |Fair: 
Bullflat | peres slowly. | seepage, | too clayey, | | too clayey. 
| | slope. | large stones. | | 
П ! ! ! | 
і t t t 1 
В5В*: | i i | | 
Bullflat----------- IModerate: IModerate: !Moderate: ISlight----------- \Fair: 
| percs slowly. | seepage, t too clayey, ! | too clayey. 
| | slope. | large stones. | | 
1 1 ! ! 1 
1 1 t 1 1 
Cordeston---------- IModerate: |беуеге: |Moderate: {Moderate | Good. 
| flooding, | flooding. | flooding. | flooding. | 
| percs slowly. | | ! | 
1 | 1 і 1 
| i і 4 1 
BtE*: i | i | | 
Buska-------------- ISevere: \Severe: |беуеге: | беуеге: ! Poor: 
| slope. | slope. | depth to rock, | slope. | large stones, 
| | | slope. | | slope. 
1 
1 1 1 1 1 
Mocmont----------2-- |беуеге ISevere: ISevere: |беџеге: 'Poor: 
| slope. | seepage, | seepage, | slope. | small stones, 
| | slope. | slope. | slope. 
1 
1 i 1 1 1 
Rock outcrop. | ! | | i 
| | i | | 
ВиЕ*: | ! | | i 
Buska-------------- ISevere: |Severe: |Severe: ISevere: | Poor: 
{ slope. | slope. | depth to rock, | slope. | large stones, 
| | | веерасе, | ! slope. 
i | | slope. | i 
1 1 1 ! П 
1 1 1 О 1 


See footnote at end of table. 
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TABLE 13.--SANITARY FACILITIES--Continued 


1 1 1 1 1 
Soil name and | Septic tank | Sewage lagoon | Trench | Атеа | Daily cover 
map symbol | absorption | areas ! sanitary | sanitary | for landfill 
! fields | | landfill | landfill 
і t I | | 
| ! ! | | 
BuE*: Н | i Ң | 
Rock outcrop. | | | | | 
| | i | р 
BvC*: | | Н | 
Визка-------------- |Модекаће: Severe: | Severe: iModerate: |Poor: 
| thin layer, | slope. ! depth to rock, | seepage, ! large stones. 
| Seepage, | | зеераде. | slope. | 
| slope. | Н | | 
i i i i | 
Virkula------------ |беуеге: |Мойегаїе: IModerate: ISlight----------- |Роог : 
| percs slowly. | slope. | too clayey. | | small stones. 
1 1 1 1 | 
BwE*: i i | | | 
Butche------------- \Severe: 'Severe: |! беуеге: ISevere | Poor: 
| thin layer, | depth to rock, | depth to rock, | slope. | area reclaim, 
| seepage, | seepage, | seepage, | | slope, 
р slope. | slope. | Біоре. | | thin layer. 
1 1 1 1 1 
Rock outcrop. | | ! | | 
| i | | ! 
CcE*: | | | | i 
Сапуоп------------- |беуеге: |беуеге: \Severe: Severe: !Роог: 
| thin layer, | seepage, | seepage, | slope. | area reclaim, 
| seepage, | slope. | slope. | | small stones, 
р 51оре. | | ! І slope. 
1 1 1 1 1 
Bridget------------ | Зеуеге: |Зеуеге: ISevere: {Severe: | Poor: 
| slope. | slope. | Біоре. | slope. | Slope. 
1 
1 1 1 4 1 
CdF*: р | | | р 
Сапуоп------------- ISevere ISevere: ISevere {Severe: |Роог : 
| thin layer, | seepage, | seepage, | slope. | area reclaim, 
| seepage, | slope. | slope. | | small stones, 
| slope. | | | | slope. 
[ р 1 | 1 
Rock outcrop. | | | | | 
Н | | | i 
CkC* | | i | | 
Citadel------------ ISevere: iSevere: | беуеге: {Slight~---------- |Роог: 
| percs slowly. | slope. | too clayey. | | too clayey, 
| | | | | hard to pack. 
1 
1 1 1 1 1 
Vanocker----------- IModerate: \Severe: IModerate: ISlight----------- l Poor: 
| percs slowly. | slope. | large stones. | | small stones. 
1 1 1 1 1 
CoA----------------- IModerate: IModerate: ISevere: 'Moderate: !Роог: 
Colombo | flooding, | seepage, | too sandy. | flooding. | too sandy. 
! percs slowly. slope. | | | 
1 1 1 | Ц 
СрА*: | i | | ! 
Colombo------------ \Moderate: IModerate: ISevere: iModerate: !Роог: 
| flooding, | seepage. | too sandy. | flooding. | too sandy. 
| percs slowly. | | | | 
1 
1 1 1 | 1 
Urban land. | | | | 
1 1 1 1 
1 1 1 1 1 
Сув------=---------- iModerate: |беуеге: \Moderate: !Moderate: ! Good. 
Cordeston { flooding, | flooding. | flooding. | flooding. | 
| | | | 
Џ 1 | Џ 


See footnote at end of table. 
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TABLE 13.--SANITARY FACILITIES--Continued 


1 1 1 i [L| 
Soil name and | Septic tank | Sewage lagoon | Trench 0 Агеа | Daily cover 
map symbol | absorption | areas | sanitary | sanitary | for landfill 
| #1е1й5 ! ! landfill | landfill | 
1 | ' 1 | 
Н | | | | 
CwB*: | | | | i 
Cordeston---------- \Moderate: Severe: iModerate: IModerate: 1Good. 
! flooding, | flooding. | flooding. | flooding. | 
| percs slowly. | | | | 
1 р t 1 | 
Marshbrook--------- ISevere !Ѕеуеге: ISevere: ISevere: l Poor: 
| flooding, ! seepage, | flooding, | flooding, | small stones, 
| wetness, | flooding. | seepage, | wetness. | wetness. 
| percs slowly. | | wetness. ! 
І ! 
1 1 1 | 1 
CxC*: i | | | | 
Cordeston---------- IModerate: {Severe: IModerate: IModerate: 1Good. 
| flooding, | flooding. | flooding. | flooding. | 
| percs slowly. | | | ! 
! 
1 1 1 1 1 
Winetti------------ |Moderate: |беуеге: |беуеге: |беуеге: |Poor: 
| flooding. | seepage. | Seepage. | зеераде. | seepage, 
| | | | | small stones. 
i | | | ! 
DgB*: i | | | | 
Demar-------------- ISevere: iModerate: !Ѕеуеге: 15114Һ6----------- |Роог: 
| percs slowly. { slope. | too acid. | | hard to pack, 
i i ! | | too acid. 
| | | | | 
Grummit------------ | Зеуеге: |Severe: ISevere: iSlight----------- iPoor: 
| thin layer, | seepage. | seepage. | | area reclaim, 
| seepage. | | | | hard to pack. 
1 1 t 1 1 
Slickspots. | ! ! | | 
1 1 1 1 1 
GbA----------------- ISevere: Severe: |беуеге: |беуеге: iFair: 
Glenberg | flooding. | seepage, | flooding. | flooding. | too sandy. 
| ! flooding. ! | | 
| | | Н | 
GrD*: ! i | i | 
Grummit------------ ISevere: ISevere: 'беџеге: iModerate: |Роог: 
| thin layer, | seepage, | seepage. | Slope. | area reclaim, 
| seepage. | slope. | | | hard to pack. 
i 
1 1 1 ! 1 
Rock outcrop. | | | | | 
| | | | | 
GrF*: || | | | i 
Grummit------------ |беуеге: !Ѕеуеге: ISevere: | Зеуеге: | Poor: 
| thin layer, | seepage, | seepage, | slope. | area reclaim, 
| seepage, | slope. | slope. | | hard to pack, 
| slope. ! | | slope. 
і 1 1 1 1 
Rock outcrop. | | | | | 
| | | | | 
бис“: ! | | | i 
Gurney------------- \Severe: iSevere: ISevere: IModerate: 'Роог: 
| thin layer, | seepage. | seepage. | seepage. | area reclaim, 
р seepage. | | | large stones. 
1 { 1 1 1 
Butche------------- | Зеуеге: | Зеуеге: | Зеуеге: ISlight----------- l Poor: 
| thin layer, | depth to rock, | depth to rock, | | area reclaim, 
! seepage. | seepage. | зеераде. | ! thin layer. 
О 1 1 1 Џ 


See footnote at end of table. 
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Soil name and 


map symbol 


GvD*: 


Gypnevee--------- 


Rock outcrop. 


GyD*: 


Gypnevee--------- 


Rock outcrop. 


Urban land. 


Hilger 


HmE*: 


Hilger----------- 


t 
1 
! 
L 
' 
1 
1 
| 
Ц 
1 
1 
| 
П 
І 
1 
І 
| 
Д 
П 
Ц 
| 
1 
1 
1 
І 
1 
І 
[| 
1 
i 
1 
1 
Ц 
1 
1 
1 
1 
1 
Ц 
П 
1 


TABLE 13.--SANITARY FACILITIES--Continued 


Septic tank 
absorption 
fields 


Moderate: 
thin layer, 
seepage, 
slope. 


Severe: 
thin layer, 
seepage. 


Moderate: 
flooding, 
percs slowly. 


Severe: 

thin layer, 
seepage, 
slope. 


Severe: 
thin layer, 
seepage. 


Moderate: 
flooding, 
percs slowly, 
slope, 


! 
Severe: 


large stones. 


slope, 
large stones. 


Severe: 
slope, 
large stones, 


Severe: 


thin layer, 
seepage. 


large stones. 


See footnote at end of table. 


Sewage lagoon 
areas 


Severe: 
slope. 


Severe: 
seepage, 
slope. 


Severe: 
slope. 


Moderate: 
Seepage. 


Severe: 

depth to rock, 
seepage, 
slope. 


Severe: 
depth to 
Seepage, 
Slope. 


rock, 


Severe: 
flooding, 
Slope. 


Severe: 
large stones. 


Severe: 
slope, 
large stones. 


Severe: 
slope, 
large stones. 


Severe: 
seepage, 
slope. 


Severe: 
large stones. 


Se 
5 


5е 
5 


5е 
5 
5 


Мо 
Е 


Se 
d 
5 
5 


Se 
а 
5 


Мо 
Е 
5 


5е 
1 


бе 
5 
1 


5е 
5 
1 


5е 
5 
t 


Se 
1 


Тгепсһ 
sanitary 
landfill 


vere: 
еераде. 


уеге: 
еераде. 


уеге: 
еераде, 
1оре. 


derate: 
looding. 


vere: 

epth to rock, 
lope, 

eepage. 


vere: 
epth to rock, 
eepage. 


derate: 
looding, 
lope. 


vere: 
arge stones. 


vere: 
lope, 
arge stones. 


vere: 
lope, 
arge stones. 


vere: 
eepage, 
oo clayey. 


vere: 
arge stones. 


Area 


sanitary 


la 


Modera 
slope 


ndfill 


te: 


Moderate: 


slope 


Severe 
slope 


Modera 
flood 


Severe 
slope 


Modera 
seepa 
slope 


Modera 
flood 
slope 


Modera 
slope 


te: 
ing. 


te: 
ge, 


te: 
ing, 


te: 


Daily cover 
for landfill 


Fair: 
area reclaim, 
slope, 

thin layer. 


Poor: 

area reclaim, 
small stones, 
thin layer. 


Poor: 

area reclaim, 
large stones, 
slope. 


Poor: 
area reclaim, 
large stones. 


Fair: 
slope. 


Poor: 
large stones. 


Poor: 
large stones, 
slope. 


Poor: 
large stones, 
Slope. 


Poor: 
area reclaim, 
too clayey, 


1 
1 
1 
} 
t 
1 
1 
1 
V 
1 
1 
1 
1 
| 
1 
f 
1 
1 
1 
1 
1 
1 
! 
1 
1 
i 
! 
| hard to pack. 
1 

1 

t 

1 


|Роог : 


| large stones. 
1 
1 
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TABLE 13.--SANITARY FACILITIES--Continued 


! і [i 1 1 
Soil name and | Septic tank | Sewage lagoon | Trench | Агеа | Daily cover 
map symbol | absorption ! агеав | sanitary | sanitary | for landfill 
! fields | | landfill | landfill | 
1 1 1 1 | 
i | | | | 
HnB*: i | | | | 
Urban land. | | | i | 
| | | | | 
Нор“ : | | i | ! 
Hilger------------- ISevere: ISevere: !Ѕеуеге: !Ѕеуеге: |Роог: 
| slope, | slope, | slope, | Slope. | large stones, 
large stones. | large stones. | large stones. | | slope. 
1 1 1 | 1 
Virkula------------ | беуеге: | Severe: | Зеуеге: 'беуеге | Роог: 
! percs slowly, | Slope. | slope. | Slope. | small stones, 
| slope. | | | | Slope. 
| | | | | 
HtG*: | | | i | 
Норакам------------ l Severe: | беуеге: Severe: iSevere: |Poor: 
| poor filter, | seepage, | depth to rock, | seepage, | too sandy, 
| slope, | slope, | seepage, | slope. | small stones, 
р large stones. | large stones. | slope. | | slope. 
1 
і t 1 1 1 
Sawdust------------ 'Severe: ISevere: iSevere: |беуеге: !Poor: 
| slope, | slope, | slope, | slope. | large stones, 
| large stones. | large stones. large stones. | | Slope. 
1 1 
1 1 1 | ! 
Rock outcrop. | | | | | 
| i | | | 
JhD*: р | i | | 
Judy--------------- | Severe: | Severe: |беуеге: IModerate: l Poor: 
| thin layer, | depth to rock, | depth to rock, | slope. | area reclaim, 
| seepage. | seepage, | seepage, Н | too clayey, 
| | slope. | too clayey. | | hard to pack. 
1 1 1 1 I 
Heath-------------- ISevere: |Беуеге: |беуеге: iModerate |Poor 
| percs slowly. | slope. | too clayey. | slope. | too clayey, 
| | | | | hard to pack. 
1 1 1 1 | 
Paunsaugunt Variant !Ѕеуеге: ISevere: ISevere: ISevere: 'Роог: 
| thin layer, ! depth to rock, | depth to rock, | seepage. | area reclaim, 
! seepage. | seepage, | seepage. | | small stones. 
i | slope. р | | 
| | | | | 
МҺА----------------- ISevere: | беуеге: !Ѕеуеге: !бечеге: iPoor: 
Marshbrook | flooding, | seepage, | flooding, | flooding, | small stones, 
| wetness, | flooding. | seepage, | wetness. | wetness. 
| percs slowly. | | wetness. | | 
| | 1 | i 
Mnc*: | | | | i 
Меїге-------------- \Severe: |5еуеге: {беуеге: iSlight----------- | Poor: 
| thin layer, | seepage. | seepage, 1 | area reclaim, 
| seepage. | | too clayey. | | too clayey, 
| | | | | hard to pack. 
1 1 1 1 | 
Norrest------------ {Severe {Severe: (Severe: iSlight----------- !Poor 
| thin layer, | seepage. | seepage. | | area reclaim, 
| seepage. | | | hard to pack. 
1 1 1 1 { 
М5С----------------- iModerate: !Ѕеуеге: ISevere: ISlight----------- !Poor: 
Mocmont | percs slowly. | seepage, | seepage. | | small stones. 
i | slope. i i р 
i i i | i 


See footnote at end of table. 
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TABLE 13.--SANITARY FACILITIES--Continued 


Rock outcrop. 


П 1 1 1 1 
Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol | absorption | areas | sanitary | sanitary | for landfill 
| fields | | landfill | landfill 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 | 1 
MtE*: | | | | | 
Mocmont------------ | Зеуеге: {Severe iSevere: |Severe | Poor: 
t slope. | seepage, | seepage, | slope. | small stones, 
р | slope. | slope. | | slope. 
1 1 1 1 ' 
Rock outcrop. | | | | | 
1 1 1 1 | 
МаС----------------- |Moderate: \Severe: ‘Severe: |Moderate: "Райт: 
Nevee | percs slowly, | Slope, | large stones. | slope. | large stones, 
| slope, | large stones. | | } slope. 
large stones. | 1 | | 
1 і 
I 1 1 1 1 
NbC----------------- ISlight----------- |Moderate: {Slight----------- ISlight----------- 1Good. 
Nevee | | slope, | | | 
| | зеераде. | | | 
| | | | | 
NcE* i | | | | 
Кеуее-------------- !Ѕеуеге: ISevere: ISevere |беуеге: l Poor: 
р slope. slope. | slope. | slope. | slope. 
1 1 1 1 1 
Gullied land. | | | | ! 
| | | i ! 
NEE*: | | | | | 
Nihill------------- |беуеке (Severe: {Severe | Зеуеге: | Роог: 
| slope. | seepage, | slope. | Slope. | small stones, 
| і slope. | | | 51оре. 
1 1 1 | 1 
Zigweid------------ | Severe: | Зеуеге: {Severe | беуеге: | Роог: 
р slope. | slope. | 51оре. | slope. | slope. 
1 1 I 1 1 
NnE*: | | | р | 
Norrest------------ | Severe: ISevere: iSevere ISevere: |Poor: 
| thin layer, | seepage, | seepage, | slope. | area reclaim, 
| seepage, | large stones, | slope. | | hard to pack, 
| 51оре. | slope. | | | 51оре. 
1 1 1 1 1 
Fairburn----------- | Severe: ISevere: ISevere: |Зеуеге: !Роог: 
| thin layer, | seepage, | seepage, | slope. | area reclaim, 
| seepage, | slope. | Slope. | | slope, 
| slope. | | | | thin layer. 
t 1 1 1 
|| 1 1 і 1 
Metre-------------- ISevere ISevere: ISevere: i Moderate: ! Poor 
| thin layer, | seepage, { seepage, | slope. i area reclaim, 
| seepage. | slope. | too clayey. | | too clayey, 
| | | | | hard to pack. 
| | | | | 
РаЕ*: | | | | | 
Pactola------------ iSevere: 'Severe: |беуеге: \Severe: | Poor: 
| slope, | slope, | depth to rock, | slope. | large stones, 
| large stones. | large stones. | seepage, i | Slope. 
| | | slope. | | 
| | | | | 
Virkula------------ | Зеуеге: ISevere: ISevere ISevere: l Poor: 
| percs slowly, | slope. | slope. | slope. ! small stones, 
slope. | ) | | 51оре. 
i | | | 
i | | ! 
| i | | 


See footnote at end of table. 
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TABLE 13.--SANITARY FACILITIES--Continued 


RhD*: 
Rock outcrop. 


П 1 1 1 1 
Soil name апа | Septic tank | Sewage lagoon | Trench | Агеа | Daily cover 
map symbol | absorption | areas | sanitary | sanitary | for landfill 
| fields | | landfill ! landfill | 
1 1 } 1 1 
i i | | | 
PbD*: | | | | i 
Paunsaugunt-------- | Severe: |беуеге: ISevere: l Severe: | Poor: 
| thin layer, | depth to rock, | depth to rock. | seepage, | area reclaim, 
! seepage. | seepage, | | depth to rock. | small stones, 
| | slope. | | thin layer. 
1 1 1 1 1 
Gurney------------- | Severe: ‘Severe: iSevere: \Moderate: | Poor: 
| thin layer, | depth to rock, | depth to rock, | seepage, | area reclaim, 
| seepage. | seepage, | seepage. | slope. | large stones. 
| | 51оре. | | | 
| | | | | 
PcD*: | | р | i 
Paunsaugunt-------- I Severe i Severe: ! Severe: Į Severe: | Poor: 
! thin layer, | depth to rock, | depth to rock, | seepage, | area reclaim, 
| seepage, | seepage, | seepage, | slope. | small stones, 
Slope. | 51оре. | Біоре. | | slope. 
1 1 1 1 I 
Rock outcrop. | | | | | 
1 1 1 | 1 
PgC*: i i | i | 
Ріегге------------- |беуеге: ІБеуеге: |беуеге: |Модега*е: I Poor: 
| thin layer, | seepage. | seepage, | seepage. | area reclaim, 
| seepage, ! | too clayey. | | too clayey, 
| percs slowly. i | | | hard to pack. 
1 1 1 y 1 
Grummit------------ | Severe: | Severe: I Severe: 15119Һ%----------- | Poor: 
| thin layer, | seepage. | seepage. | | area reclaim, 
| seepage. | | | | hard to pack. 
| | | | | 
рех. | | i | i 
Pits | | | | | 
1 1 t 1 1 
1 1 1 | 1 
ReC*: | | | | | 
Redbird------------ 'Severe: |беуеге: ISevere: {Moderate: |Poor: 
| large stones. ! large stones. ! large stones. | flooding. | large stones. 
|| 
1 | 1 1 | 
Heath-------------- \Severe: \Moderate: ISevere: |Slight----------- |Роог 
| peres slowly. | slope. | too clayey. | | too clayey, 
| | | | | hard to pack. 
| ! i | | 
REE* | || | р | 
Rekop-------------- | Severe |Зеуеге: I Severe: | Severe: | Poor: 
| thin layer, ! seepage, | seepage, | slope. | area reclaim, 
| seepage, | slope. | slope. | | small stones, 
! slope. | ! | | slope. 
|| 1 1 1 1 
бурпеуее----------- ISevere: \Severe: ISevere: |Беуеке: ІРоог: 
| slope. | slope. | depth to rock, | slope. | Slope. 
| р i slope. р | 
1 | ! 1 1 
1 | ! 1 1 
Rock outcrop. | | ! | | 
1 1 1 1 1 
RgG*: | | | ! | 
Rock outcrop. | | | | | 
1 | П t 1 
Buska-------------- ISevere: |беџеке: \Severe: \Severe: | Poor: 
slope | slope. | depth to rock, | slope. i large stones, 
i | slope. | | slope. 
| | i i 
1 1 1 1 
1 1 1 1 
1 р 1 1 
i i i Н 
1 1 Џ t 


See footnote at end of table. 
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TABLE 13.--SANITARY FACILITIES--Continued 
we SSS өы Ыы ——— ч б ка 


Rock outcrop. 


} 1 1 1 
Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol | absorption i areas ! sanitary | sanitary | for landfill 
| fields 1 ! landfill | landfill | 
1 П t 1 |] 
1 1 ' 1 || 
Ц і 1 || | 
RhD*: | i i | | 
Butche------------- !Зеуеге: | Severe: Severe: IModerate: | Poor: 
| thin layer, | depth to rock, | depth to rock, | slope. | area reclaim, 
| seepage. | seepage, | seepage. | | thin layer. 
| | Slope. | i i 
П ! һ 1 ! 
1 р 1 1 1 
RKG*: | | | | | 
Rock outcrop. | | i | | 
1 1 1 1 1 
| 1 1 4 | 
Mocmont------------ iSevere: ISevere: \Severe: \Severe: |Роог: 
| slope. | seepage, | seepage, | slope. | small stones, 
І | slope. | slope. | | Slope. 
І 1 1 
Ц | 1 1 1 
R1G*: | | i i | 
Rock outcrop. | | | | | 
1 | р t 1 
1 | 1 1 1 
Pactola------------ ISevere: iSevere: ISevere: iSevere: |Poor: 
| slope, | Slope, | depth to rock, | slope. | large stones, 
| large stones. | large stones. | slope, | | slope. 
| | | large stones. ! | 
1 | 1 [ 1 
1 I | 1 1 
RmG* ; | | | ! i 
Rock outcrop. | | | ! | 
1 1 f һ 
1 1 1 1 1 
Rekop-------------- {Severe !Ѕеуеге: "Зеуеге: | беуеге: Poor: 
{ thin layer, | seepage, | seepage, | Slope. | area reclaim, 
| seepage, | slope. | slope. | | small stones, 
| slope. | ! ! | slope. 
i | | | ! 
RnG*: | | | | | 
Rock outcrop. ! | | i | 
t 1 1 і Е 
1 ! 1 | 1 
Sawdust------------ |Зеуеге: | Severe: ISevere: Severe: | Poor: 
| slope, | slope, | slope, | Slope. | large stones, 
| large stones. | large stones. | large stones, | | slope. 
1 1 , 1 Ц 
1 1 1 1 1 
RpC* | | | | | 
Rockoa------------- |беџеге: ISevere: iSevere: |беуеге: | Poor: 
i large stones. | seepage, | seepage, | seepage. | large stones. 
! | 51оре, | large stones. | 
! | large stones. | | | 
1 1 1 1 + 
| 1 1 1 1 
Lakoa-------------- iModerate: ISevere: iModerate: ISlight----------- |Роог: 
| percs slowly. | slope. | too clayey. | | small stones, 
1 П 1 
П 1 I 1 1 
RrE*: | | | | | 
Rockoa------------- | беуеге; ISevere: |Severe: 'Severe |Роог: 
| 51оре, | seepage, ! seepage, | seepage, | large stones, 
| large stones. | slope, | slope, | slope. | slope. 
| | large stones. | large stones. ! | 
! 1 1 
1 1 1 1 1 
Lakoa-------------- ISevere |беџеге: |беуеге: | Severe |Роог: 
в1оре. | slope, | slope. | slope. | small stones, 
| | | | slope. 
1 t 1 і 
1 1 1 1 
| | ! 1 
i 1 ! і 
І І 1 1 
i ! Џ ! 


See footnote at end of table. 
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TABLE 13.--SANITARY FACILITIES--Continued 


1 1 1 1 1 
5011 папе ага | Septic tank ! Sewage lagoon | Trench ! Area | Daily cover 
map symbol | absorption i areas | sanitary | sanitary | for landfill 
| fields | | landfill | landfill | 
I 1 1 1 1 
1 1 1 1 1 
1 1 у 1 1 
RsF*: | | р i | 
Rockoa------------- |беуеге ISevere: |Severe: | Зеуеге: {Poor: 
| slope, | seepage, | seepage, | seepage, | large stones, 
| large stones, | slope, | Slope, | slope. | slope. 
| | large stones. | large stones. | | 
1 
t | 1 t 1 
Rock outcrop. | | | i i 
1 1 1 t П 
RtD*: | i i i | 
Воскоа------------- \Severe: ISevere: ISevere: |беуеге: |Роог: 
| slope, | зеераде, | seepage, | seepage, | large stones, 
| large stones. ! slope, | slope, | slope. | slope. 
| | large stones. | large stones. | | 
1 1 1 1 1 
Satanta------------ ISlight---------- !Ѕеуеге: |Модега*е: ISlight----------- {Fair 
| | 51оре. too clayey. d | too clayey. 
1 
1 1 1 1 1 
беВ----------------- iSlight---------- | Moderate: Moderate: iSlight----------- {Fair 
Satanta | | seepage, | too clayey. | | too clayey. 
| | Slope. | | | 
| | | | | 
SEB*: р | | | | 
Satanta------------ ISlight---------- iModerate: \Moderate: 'Slight----------- {Fairs 
| i seepage, | too clayey. | | коо с1ауеу. 
| | slope. | i | 
| | | | | 
Arvada------------- ‘Severe: !Модегаѓе: ISlight---------- ISlight----------- |Good. 
| peres slowly. | slope. | | 
1 1 1 t П 
ShD*: | i | i | 
Satanta------------ ISlight---------- {Severe IModerate: iISlight----------- \Fair: 
| | slope. too clayey. | | too clayey. 
1 1 1 Ц 1 
Canyon------------- ISevere: iSevere |Зеуеге: iModerate: | Poor: 
| thin layer, | seepage, | seepage. | slope. | area reclaim, 
| seepage. | slope. | р | small stones. 
П | 1 1 1 
SpE*: | | | | | 
Sawdust------------ ISevere: |Severe: |емеге: iSevere |Роог ; 
| 51оре, | slope, | slope, | slope. | large stones, 
| large stones. | large stones. | large stones. | | slope. 
1 П 1 1 1 
Hopdraw------------ |Severe: | Зеуеге: | Зеуеге: |беуеге: \Poor: 
| poor filter, | seepage, | depth to rock, | seepage, | too sandy, 
| slope, | Slope, | Seepage, | slope. | small stones, 
| large stones. | large stones. | slope. | | slope. 
1 | ! ! 1 
Paunsaugunt-------- ISevere: ISevere: ISevere: ISevere: (Poor: 
| thin layer, | depth to rock, | depth to rock, | seepage, | area reclaim, 
| seepage, | seepage, | seepage, | slope. | small stones, 
| 51оре. | slope. | slope. | | 51оре. 
1 1 1 1 1 
SrE*: | | | | | 
Sawdust------------ | Severe: |беџеге: ISevere: {Severe | Poor: 
| slope, | slope, | slope, | slope. | large stones, 
| large stones. | large stones. | large stones. | | 51оре. 
1 1 Ц 1 1 
УапосКег----------- \Severe: ISevere: 'Severe: ISevere | Poor: 
slope. | slope. р 51оре. | slope. | small stones, 
| | | | 
1 1 Џ 1 


See footnote at end of table. 
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Soil name and 


map symbol 


1 

| Septic tank 
| absorption 
1 
П 
11 


Sewage lagoon 
areas 


Trench 
sanitary 


Area 
sanitary 


Daily cover 
for landfill 


fields landfill landfill 
ари 


SrE*: 


Paunsaugunt------ 


Shirttail 


SxaE*: 


Spearfish-------- 


SxbF*: 


Stovho 


SybC*: 


Stovho----------- 


SycE*: 


Stovho----------- 


Trebor----------- 


Tilford 


| thin layer, 
| seepage, 

| slope. 

t 

1 


| slope, 


large stones. 


thin layer, 
seepage. 


thin layer, 
seepage. 


|беуеге: 
| peres slowly. 
t 


thin layer, 
seepage, 


slope. 


| thin layer, 
| seepage. 
| 
1 


See footnote at end of table. 


Severe: 

depth to rock, 
seepage, 
slope. 


Severe: 
slope, 
large stones. 


Severe: 
seepage, 
slope. 


Severe: 
slope. 


Severe: 
seepage, 
slope. 


Se 
depth. to rock, 
seepage, 
slope. 


Severe: 
slope. 


Severe: 

depth to rock, 
seepage, 
slope. 


wn 
шо 
< 
m 
ч 
Ф 


|Модегаће: 


| seepage. 
' 
Џ 


Severe: 

depth to rock, 
seepage, 

5 


5е 
depth to rock, 
slope, 
seepage. 


Severe: 
Seepage, 
slope. 


Severe: 
slope. 


Severe: 
Seepage, 
slope. 


Moderate: 
Slope, 
too clayey, 
large stones. 


Moderate: 
too clayey, 
large stones. 


Moderate: 
too clayey. 


Severe: 
depth to rock, 
Seepage. 


Severe: 
slope. 


Severe: 

depth to rock, 
seepage, 
slope. 


Moderate: 
too clayey. 


Severe: 
eepage, 
lope. 


Severe: 


slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Poor: 

area reclaim, 
small stones, 
slope. 


P 


о 
1 где stones, 
5 


"d 
o 
o 
H 


area reclaim, 
slope, 
thin layer. 


Poor: 
slope. 


нз 
© 
о 
қ 


area reclaim, 
slope, 
thin layer. 


Poor: 
large stones. 


и”) 
o 
o 
H 


ire stones. 


eem 
o 
© 
о 
- 
m 
а 
M 
< 
. 


area reclaim, 
large stones. 


ог: 
arge stones, 


оо 


rea reclaim, 
arge stones, 


оны 
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TABLE 13.--SANITARY FACILITIES--Continued 


1 1 1 1 1 
Soil name and } Septic tank | Sewage lagoon | Trench | Area ! Daily cover 
map symbol ! absorption ! агеаѕ | sanitary i sanitary | for landfill 
| fields | | landfill | landfill | 
1 1 | 1 } 
Н | | | | 
ТЕВ----------------- iISlight----------- iModerate: iModerate: iSlight----------- Fair: 
Tilford | | seepage, | too clayey. | | too clayey. 
| | 51оре. | | | 
| | | i i 
ТЕС----------------- Moderate: |беуеге: | Модегаее: | Модегаее: }Ка1г: 
Tilford | slope. | slope. | slope, | slope. { too clayey, 
| | | too clayey. | | slope. 
1 1 1 і ' 
1 1 1 1 1 
TpC*: | | | | i 
Tilford------------ iSlight----------- | Зеуеге: Moderate: ISlight----------- Fair; 
! | slope. | too clayey. | | too clayey. 
1 Ц ! 
і 1 t 1 1 
Paunsaugunt-------- ISevere: ISevere: !Ѕеуеге: |беуеге: |Роог: 
| thin layer, | depth to rock, | depth to rock, | seepage. | area reclaim, 
| seepage. | seepage, | seepage. | | small stones. 
| | Slope. i | | 
TrB*: i i i i i 
Tilford------------ ISlight----------- !Moderate: !Moderate: ISl1ight----------- 'Pair: 
! | seepage, | too clayey. ! | too clayey. 
! | slope. | | Н 
| | | | i 
Urban land. ! ! | | i 
i i | | | 
TuG*: | j | | | 
Тгеһог------------- \Severe: ‘Severe: ISevere: | беуеге: {Роог: 
| thin layer, | depth to rock, | depth to rock, | slope. | area reclaim, 
| seepage. | seepage, | seepage, | | large stones, 
! | slope. | slope. | | slope. 
һ ! 1 
1 1 1 || 1 
Rock outcrop. | i i ! | 
| | | i | 
VcE*: | | i | Н 
Уапоскег----------- |беуеге: | беуеге: !Ѕеуеге: 'беуеге l Poor: 
| slope. | slope. | slope. | slope. | small stones, 
| | | | | slope. 
| | i | | 
Citadel------------ |беџеге: 'Severe I Severe: | Severe: l Poor: 
| percs slowly, | slope. ! slope, | slope. | too clayey, 
| slope. ! | too clayey. | | hard to pack, 
| i Н | ! slope. 
1 r 1 1 1 
1 1 1 1 р 
VKE*: | Н | i | 
Уапоскег----------- \Severe: l Severe: | Severe: \Severe: !Роог: 
| slope. | slope. | slope. | slope. | small stones, 
| Н | | | 51оре, 
| | i | | 
Lakoa-------------- ISevere: I Severe: | Severe: | Severe | Poor: 
| slope. | slope. ! slope. | slope. | small stones, 
| | ) ! | slope, 
t 1 t 1 || 
t 1 | 1 || 
VnC*: | i H | | 
Vanocker----------- ! Moderate: I Severe: ‘Moderate: iModerate: iPoor: 
| percs slowly, | slope. | slope, | slope. | small stones. 
| slope. | { large stones. | | 
! 1 1 t 1 
|| 1 1 1 1 
Paunsaugunt-------- | Зеуеге: | Зеуеге: \Severe: |! Зеуеге: iPoor: 
| thin layer, | depth to rock, | depth to rock, | seepage. | area reclaim, 
| seepage. | seepage, |. seepage. | | small stones. 
| | slope. р i | 
1 r 1 1 1 
t 1 V Џ t 


See footnote at end of table. 
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Soil name and 


map symbol 


Моб“: 


Vanocker--------- 


Sawdust---------- 


Rock outcrop. 


VpC*: 


Virkula---------- 


Pactola---------- 


Winetti 


ZcC*: 


Zigweid---------- 


ZnD*: 


Zigweid---------- 


Nihill----------- 


TABLE 13.--SANITARY FACILITIES--Continued 


Septic tank 
absorption 
fields 


Severe: 
slope. 


slope, 


Severe: 
large stones. 


Moderate: 
flooding. 


Moderate: 
percs slowly, 
5 


lope. 


thin layer, 
seepage. 


Moderate: 
percs slowly, 
slope. 


iModerate: 


slope. 


Sewage lagoon 
areas 


Severe: 
slope, 
large stones. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


vere: 
eepage, 
lope. 


nn o 


Trench 
sanitary 
landfill 


Severe: 
slope, 
large stones. 


Moderate: 
slope, 
too clayey. 


Severe: 

depth to rock, 
seepage, 

large stones. 


Severe: 
seepage. 


Moderate: 
slope. 


Moderate: 
slope. 


Area 
sanitary 
landfill 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 
seepage. 


Moderate: 
slope. 


Moderate: 
slope. 


Moderate: 
slope. 


Moderate: 
slope. 


Daily cover 
for landfill 


Poor: 
small stones, 
slope. 


Poor: 
large stones, 
Slope. 


Poor: 
small stones. 


Poor: 
large stones. 


Poor: 
seepage, 
small stones. 


area reclaim, 
small stones. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 14,--CONSTRUCTION MATERIALS 


(Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"good," "fair," and other terms. Absence of an entry indicates that the soil was not rated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for 
onsite investigation) 


Soil name and Roadfill Topsoil 


map symbol 


Poor: 
excess salt, 
excess sodium. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


ApA------------------- | Poor: 
Arvada Variant low strength. 


area reclaim, 
slope. 


Rock outcrop. 


1 
1 
1 
1 
| 
1 
1 1 П 
13 1 П 
1 1 1 
1 1 1 
1 1 1 
1 F ! 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
АБА*: i | i 
Arvada--------------- |Poor: | Improbable: | Improbable: | Poor: 
| shrink-swell, | excess fines. | excess fines. } too clayey, 
| low strength. i ! | excess sodium. 
! 
1 1 1 1 
Slickspots. | Н | | 
1 1 1 
1 1 1 ! 
Вад------------------- 'Рајг: i Improbable: | Improbable: |Ра1г: 
Barnum | shrink-swell, | excess fines. | excess fines. | too clayey, 
| low strength. { | | small stones, 
| | | | excess salt. 
1 1 i | 
BeB* } i | | 
Barnum--------------- \Fair: | improbable: i Improbable: (Fair: 
: | shrink-swell, | excess fines. | excess fines. | too clayey, 
| low strength. | | | small stones, 
р | | | excess salt. 
1 
1 t | i 
Winetti-------------- 1Good----------------- |Probable------------- |Probable------------- | Роог 
| | | | small stones, 
| | | | area reclaim. 
1 t 1 1 
BrA, BrB-------------- \Fair | Improbable: I Improbable: IPoor: 
Bullflat | low strength. | excess fines. | excess fines. | area reclaim. 
1 I 1 1 
1 1 1 1 
BsB*: | i | | 
Bullflat------------- (Fair: | Improbable: |! Improbable: |боса. 
| low strength. | excess fines. | excess fines. | 
1 | 1 1 
| і 1 1 
Cordeston------------ IGood----------------- | Improbable: | Improbable: 'Pair: 
| | excess fines. | excess fines. | small stones. 
1 1 1 1 
1 1 1 1 
BtE*: | р i | 
Buska---------------- (Роог: | Improbable: ! Improbable: I Poor: 
| slope. | excess fines. { excess fines. | area reclaim, 
| | | 1 small stones, 
| | i | slope. 
| | Н 1 
Mocmont-------------- \Poor: | Improbable: ‘Improbable: \Poor: 
slope. | excess fines. | excess fines. | small stones, 
1 1 ! 
| | | 
1 1 1 
1 I 4 
1 1 1 
1 t 1 
1 1 1 
1 } 1 
Џ 1 1 


See footnote at end of table. 
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TABLE 14.--CONSTRUCTION MATERIALS--Continued 


1 
Soil name and | Roadfill Gravel Topsoil 
map symbol H 
! 


BuE*: 
Buska---------------- l Poor: Improbable: Improbable: Poor 
| slope. excess fines. excess fines. area reclaim, 
| small stones, 
{ в1оре. 
1 
| 
Rock outcrop. | 
|| 
1 
BvC*: | 
Розан emm emn Fair: Improbable: Improbable: Poor: 
| area reclaim, excess fines. excess flnes. area reclaim, 
| thin layer, small stones. 
1 
1 
Virkula-------------- | Ра1г: Improbable: Improbable: Poor: 
| shrink-swell. excess fines. excess fines. small stones, 
! area reclaim. 
1 
Е (| 
BwE*: | 
Butche--------------- jPoor: Improbable:, Improbable: Poor: 
area reclaim, excess fines. excess fines. area reclaim, 
slope, large stones, 
thin layer. thin layer. 


Rock outcrop. 


CcE*: 
Сапуоп--------------- | Роог: Improbable: Improbable: Poor: 
! area reclaim, excess fines. 
{ thin layer. small stones, 
| thin layer. 
4 
1 
Bridget-------------- iFair: Improbable: Improbable: Poor: 
| slope. excess fines. excess fines. Slope. 
і 
1 
СдЕ*: | 
Сапуоп--------------- | Poor: Improbable: Improbable: Poor: 


area reclaim, excess fines. excess fines. 


thin layer, 


area reclaim, 
small stones, 
thin layer. 


t 
+ 
t 
1 
| slope. 
1 
1 
Rock outcrop. | 
1 
1 
CkC*: р 
Citadel-------------- l Poor: Improbable: Improbable: Poor: 
| lew strength. excess fines. excess fines. too clayey, 
| large stones, 
| area reclaim. 
1 
1 
Vanocker------------- \Pair: Improbable: Improbable: Poor: 
| shrink-swell. excess fines. excess fines. small stones, 
| area reclaim. 
1 
1 
СоА------------------- 1боо4----------------- | Improbable: Improbable: Poor: 
Colombo | | excess fines. excess fines. too sandy, 
| | small stones. 
1 1 
1 І 
СрА*: | | 
Colombo-------------- 1Good----------------- |! Improbable: Improbable: Poor: 


о 
excess fines. too sandy, 


small stones. 


' 
1 
1 
1 
1 
і 
у 
П 
1 
i 
1 
П 
' 
1 
| 
|| 
1 
І 
1 
1 
1 
1 
1 
1 
1 
t 
|; 
t 
' 
1 
П 
1 
1 
} 
| 
1 
1 
1 
1 
1 
1 
1 
1 
V 
1 
1 
1 
1 
1 
1 
1 
1 
t 
1 
| 
1 
і 
1 
t 
1 
1 
i 
excess fines. | area reclaim, 
4 
1 
1 
1 
1 
1 
1 
1 
1 
1 
4 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
| 
t 
1 
1 
{ 
1 
1 
+ 
| 
1 
1 
1 
1 
1 
1 
1 
t 
Џ 
1 
1 
[| 
1 
| 
1 
1 
1 
1 
1 
1 
1 
1 
! 
! 
І 
1 


See footnote at end of table. 
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TABLE 14.--CONSTRUCTION MATERIALS--Continued 
nam — — ——— ————— — ——Q—!——— — —À— -—XÓ—X—s'—— ——— — — 


1 1 1 1 
5011 пате апа | Roadfill | Запа ! бгауе1 | Topsoil 
map symbol | i | і 
шылы ыз ызы RR, ENIM i | 
ft 
1 3 1 4 
1 1 1 1 
Ц 1 1 1 
СрА*: i i | i 
Urban land. | | | р 
1 1 І 1 
СуВ------------------- |боо4--------------.-- i Improbable: | Improbable: | Разг: 
Cordeston | | excess fines. | excess fines. | small stones. 
1 1 
1 1 1 І 
CwB*: i | | | 
Cordeston------------ 1Good----------------- | Improbable: | Improbable: |Fair: 
| | excess fines. | excess fines. | small stones. 
1 1 і 1 
1 1 1 р 
Marshbrook----------- Pair: | Improbable: i Improbable: |Роог : 
| wetness. | excess fines. | excess fines. | area reclaim. 
1 1 t 
1 1 1 1 
CxC*: i | i | 
Cordeston------------ |боод----------------- | Improbable: i Improbable: |Fair: 
| | excess fines. | excess fines. | small stones. 
1 H 1 1 
| | 4 t 
Winetti-------------- iGood----------------- | Probable------------- iProbable------------- | Poor: 
| | i ! small stones, 
| | | | area reclain. 
1 1 1 і 
DgB*: | Н i ! 
Demar---------------- |Роог: iImprobable: | Improbable: l Poor: 
| shrink-swell, | excess fines. | excess fines. | too clayey, 
| low strength. i ! | excess salt, 
| | | ! too acid. 
| | i | 
Grummit-------------- I Poor: | Improbable: i Improbable: Poor: 
| area reclaim, { excess fines. | excess fines. | area reclaim, 
| shrink-swell, | | | too clayey, 
| low strength. H | | thin layer. 
t { 
1 1 | 1 
Slickspots. | | ! | 
і І I 1 
СОҺА------------------- |Сбоой----------------- | Improbable: | Improbable: (Fair: 
Glenberg | | excess fines. | excess fines. | small stones. 
| | 1 1 
1 | 1 І 
GrD*, GrF* | i р | 
Grummit-------------- |Роог: i Improbable; i Improbable: |Роог : 
| area reclaim, | excess fines. | excess fines. | area reclaim, 
| shrink-swell, | I | too clayey, 
| low strength. | | р thin layer. 
[| 
1 1 | 1 
Rock outcrop. | | H 
П 1 1 Ц 
GuC*: | | | | 
Gurney--------------- | Poor: | Improbable: | Improbable: 'Роог: 
i area reclaim, | excess fines. | excess fines. | small stones. 
{ low strength. | | | 
1 | 
1 1 L | 
Butche--2------------- | Poor: i Inprobable: | Improbable: IPoor: 
! area reclaim, | excess fines. | excess fines. | area reclaim, 
| thin layer. } | | large stones, 
| | | | thin layer. 
i ! ! i 
GvD*; ! | | | 
бүрпеуее------------- |Рајг: | Improbable: | Improbable: lFair: 
area reclaim, | excess fines. | excess fines. | slope. 
1 1 
i | i 
1 1 1 


1 
р 
І thin layer. 
1 


See footnote at end of table. 
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TABLE 14.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill Sand Gravel Topsoil 


1 
1 
1 
map symbol | 
І 
1 


Rock outcrop. 


GyD*: 


Gypnevee--------- 


Rock outcrop. 


Urban land. 


HmE*: 


Urban land. 


Poor: 


| area reclaim, 


thin layer. 


Fair: 
area reclaim, 
thin layer, 
slope. 


Poor: 
area reclaim, 
large stones. 


Poor: 
area reclaim, 
large stones. 


Poor: 
large stones. 


Poor: 
large stones. 


Poor: 
large stones, 
slope. 


area reclaim, 
shrink-swell, 
low strength. 


Poor: 


See footnote at end of table. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


area reclaim, 
small stones. 


Fair: 
small stones. 


ro 


arge stones. 


Fair: 
small stones, 
slope. 


Poor: 
large stones, 
area reclaim. 


Poor: 
large stones, 
area reclain, 
slope. 


Poor: 

large stones, 
area reclaim, 
slope. 


ог: 
оо с1ауеу. 


со 


Роог: 
large stones, 
area reclaim. 
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TABLE 14.--CONSTRUCTION MATERIALS--Continued 


Soil Survey 


Soil name and Roadfill 


map symbol 


Sand 


Gravel 


Hilger--------------- Poor: 
| large stones. 
| 
І 
| 
Virkula-------------- iFair: 
| shrink-swell, 
| slope. 
| 
| 
HtG*: i 
Норбгач-------------- i Poor: 
| large stones, 
| slope. 
| 
| 
Sawdust-------------- (Poor: 
| large stones, 
| slope. 
i 
Н 
Rock outcrop. | 
I 
} 
JhD*: | 
пе) А а аи i Poor: 
| area reclaim, 
| shrink-swell, 
| low strength. 
1 
} 
Heath---------------- i Poor: 


| low strength. 
1 

i 

! Poor: 

| area reclaim, 
| thin layer. 

| 

1 

1 


MhA------------------- iFair: 
Marshbrook | wetness. 
1 
1 
MnC*: | 
Metre---------------- |Poor: 


1 

| area reclaim, 
| shrink-swell, 
{ low strength. 
1 

1 

1 


Norrest-------------- | Poor: 
| area reclaim, 
| shrink-swell, 
| low strength. 
i 
1 


MsC---------------2--2-- 'боод-======--==-=----- 
Mocmont | 
i 
| 
MtE*: | 
Mocmont-------------- |Poor: 
slope. 


See footnote at end of table. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Poor: 


1 


arge stones, 


area reclaim, 


5 


lope. 


Poor: 


5 


mall stones, 


area reclaim, 
slope. 


s 


mall stones, 


area reclaim. 


Poor: 
area reclaim, 


1 
s 


Р 


Р 


Р 


arge stones, 
lope. 


ог: 


о 
too clayey, 
5 


mall stones. 


ог: 


о 
too clayey. 


or: 
rea reclaim, 


о 
а 
small stones, 
t 


hin layer. 


Poor: 
area reclaim. 


Р 
Р 
Р 


Ро 


5 
а 
5 


ог: 


о 
too clayey. 


ог: 


о 
too clayey. 


ог: 


о 
small stones, 
a 


rea reclaim. 


or: 
mall stones, 
rea reclaim, 
lope. 
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TABLE 14.--CONSTRUCTION MATERIALS--Continued 
Ерера 2-2,2... 


Soil name and Roadfill. Gravel Topsoil 


1 
1 
1 
map symbol i 
1 
1 


о 
area reclaim, 
small stones. 


area reclaim, excess fines. excess fines. 


! 
1 
| thin layer. 
Џ 


1 1 
1 1 
П 1 
1 1 
р 1 
1 1 
і i 
t 1 | 1 
1 } t 1 
1 i 1 1 
MtE*: | i | | 
Rock outcrop. i ! | | 
1 4 % 1 
! 1 і 1 
НаС------------------- |Еаїг: | Improbable: | Improbable: | Poor: 
Nevee | low strength, | excess fines. | excess fines. | large stones, 
| large stones. ! | | агеа гесізіп. 
1 1 1 ! 
1 1 1 1 
ҚЫС------------ ------- iFair: i Improbable: | Improbable: {Good. 
Nevee { low strength. | excess fines. | excess fines. | 
1 1 1 
1 1 1 d 
NcE*: | | | | 
Меуее---------------- \Fair: | Improbable: | Improbable: | Poor: 
| јом strength, | excess fines. | excess fines. | slope. 
! slope. | i | 
| | Н | 
Gullied land. | | | Н 
i р i ' 
N£E*; р | | i 
Nihill--------------- ГРоог: | Improbable: | Improbable: ! Poor: 
| slope. | excess fines. | excess fines. { small stones, 
i | | ! area reclaim, 
1 р р ! slope 
! | | и 
П П 1 1 
Zigweid-------------- jFair: | Improbable: i Improbable: | Роог: 
| shrink-swell, | excess fines. | excess fines. | slope. 
| low strength, | | | 
! slope. | | | 
1 1 Ц 1 
1 1 1 1 
NnE*: i i | | 
Norrest-------------- I Poor: |! Improbable: | Improbable: l Poor: 
| area reclaim, | excess fines. | excess fines. | large stones, 
| shrink-swell, | | | slope. 
| low strength. | | | 
1 1 
1 П Ц һ 
Fairburn------------- |Роог | Improbable: | Improbable: l Poor: 
| area reclaim, | excess fines. | excess fines. | thin layer, 
| low strength. ! ! ! area reclaim, 
| ! | | slope. 
i i i H 
Metre---------------- l Poor: |} Improbable: | Improbable: !Роог: 
| area reclaim, | excess fines. | excess fines. | too clayey. 
| shrink-swell, ! | | 
| low strength. H ! | 
| | : | 
Ра": | | | | 
Pactola-------------- | Poor: i Improbable: i Improbable: i Poor: 
| large stones, ! excess fines, | excess fines, | large stones, 
| slope. | large stones. | large stones. | area reclaim, 
| Н i | slope. 
| | | | 
Virkula-------------- Fair: | Improbable; | Improbable: {Poor: 
| shrink-swell, | excess fines. | excess fines. | small stones, 
| slope. | | | area reclaim, 
| | р | slope. 
| i | | 
Rock outcrop. | ! | 
' П 1 i 
t I 1 1 
PbD*: | | i i 
Paunsaugunt---------- !Poor: | Improbable: | Improbable: l Poor: 
1 I 
| ! | 
1 1 1 
і 1 1 
1 1 1 


See footnote at end of table. 
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TABLE 14.--CONSTRUCTION MATERIALS--Continued 


TT I до 
1 
Soil name and Roadfill Gravel | Topsoil 
map symbol 


1 

| 

| 

| 

— “Е 
I 


1 
1 
PbD*: р 
Gurney--------------- | Poor: Improbable: | Improbable: Poor: 
area reclaim, excess fines. | excess fines. small stones. 
low strength. ! ! 
1 1 
PcD*: | | 
Paunsaugunt---------- Poor: Improbable: | Improbable: |Роог: 


excess fines. excess fines. area reclaim, 


small stones, 


area reclaim, 
thin layer. 


Rock outcrop. 


1 
1 
1 
t 
1 
! 
1 
1 
1 
1 
1 1 
1 1 
| 1 
$ 1 
П 1 
| i | slope. 
| | | 
Rock outcrop. | | | 
1 
1 1 | 
Раск : ! i | 
Ріегге--------------- |Роог: Improbable: i Improbable: |Роог: 
| area reclaim, excess fines. | excess fines. | too clayey. 
| shrink-swell, ! ! 
! low strength. | | 
1 1 1 
1 1 һ 
Grummit-------------- !Poor: Improbable: | Improbable: ! Poor: 
| area reclaim, | excess fines. | excess fines. | area reclaim, 
| shrink-swell, | | | too clayey, 
| low strength. ! | ! thin layer. 
1 ! ! 
1 1 1 t 
Ptr, | | | | 
Pits | i | | 
' 1 ! 1 
1 1 1 } 
Кес“: | | | | 
Redbird-------------- |Роог: | Improbable: i Improbable: ! Poor: 
| large stones. | excess fines, | excess fines, | large stones, 
| | large stones. | large stones. | area reclaim. 
| Ц 1 
1 і 1 1 
Heath---------------- i Poor: | Improbable: | Improbable: l Poor: 
| low strength. | excess fines. | excess fines. | too clayey. 
1 1 1 1 
' 1 1 1 
RfE*; | | | i 
Бекор---------------- |Роог : | Improbable: ! Improbable: iPoor: 
| area reclaim, | excess fines. | excess fines. | area reclaim, 
' Slope, | i | small stones, 
| thin layer. | ! | slope. 
1 1 ! 
|) 1 1 1 
Gypnevee------------- |Fair: | Improbable: | Improbable: | Poor: 
| area reclaim, | excess fines. | excess fines. | slope. 
| thin layer, | ! | 
! slope. | | | 
| | | | 
Rock outcrop. | | і | 
| 1 
| 1 1 1 
RgG*: | i i i 
Rock outcrop. | ! | | 
1 t 1 
1 ! ! 1 
ВцвКа---------------- | Poor: | Improbable: | Improbable: l Poor: 
| slope. | excess fines. | excess fines, | area reclaim, 
| | | ! small stones, 
| | | ! slope. 
| | | | 
RhD*: | i | i 
1 1 1 1 
(| 1 1 1 
1 1 1 1 
1 р 1 1 


See footnote at end of table. 
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TABLE 14.--CONSTRUCTION MATERIALS--Continued 


=_ Пу UU м р —?нБььм бб 


1 
5011 пате апа Roadfill Sand i Topsoil 


map symbol 


RhD*: 
Butche--------------- 


Еко“; 
Rock outcrop. 


Mocmont-------------- 


R1G*: 
Rock outcrop. 


Pactola-------------- 


RmG*: 
Rock outcrop. 


RnG*: 
Rock outcrop. 


Sawdust-------------- 


RpC*: 
Rockoa--------------- 


RrE*: 


Rock outcrop. 


area reclaim, 
thin layer. 


large stones, 
slope. 


slope. 


slope. 


Slope. 


See footnote at end of table. 


1 
1 
1 
1 
Ц 
Н 
1 


Improbable: 
excess fines. 


1 
1 
' 
1 
1 
' 
Ц 
1 
[| 
Ц 
1 
! 
1 
1 
1 
1 
1 
1 
Ц 


1 
i Improbable: 

| excess fines. 
1 

1 

1 


Improbable: 
excess fines, 
large stones. 


1 
Г 
1 
! 
1 
Ц 
Ц 
Ц 
Ц 
П 
1 
[ 
{ 
Ц 
1 
| 
| 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


1 

1 

t 

1 

1 

1 

1 

1 

1 

П 

1 

П 

1 

LY 

1 

1 

П 

t 

1 

+ 

і 

t 

П 

1 

1 

| 

| Improbable: 

| excess fines, 
| large stones. 
1 
1 
1 
1 
1 
| 
! 
і 
i 
( 
1 
1 
1 
| 
1 
1 
1 
П 
1 
1 
1 
1 
1 
П 
1 
t 
1 
! 
1 
1 
1 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


1 

t 

1 

t 

П 

H 

i 

1 

1 

1 

| Poor: 

| area reclaim, 
| large stones, 
| thin layer. 
| 

1 

I 

1 

1 

| 

1 

1 

1 

| 

1 

t 


Poor: 

small stones, 
area reclaim, 
slope. 


Poor: 

large stones, 
area reclaim, 
slope. 


Poor: 
area reclaim, 
small stones, 


t 
р 
| 
1 
1 
1 
і 
1 
1 
1 
1 
1 
1 
1 
1 
L 
i 
1 
1 
1 
i 
1 
1 
і 
I 
1 
1 
1 
} 
1 
| slope. 
1 


Poor: 

area reclaim, 
large stones, 
5 


Poor: 
large stones, 
area reclaim. 


Poor: 
area reclaim. 


Poor: 
large stones, 
area reclaim, 
slope. 


Poor: 
area reclain, 


1 
1 
1 
1 
1 
1 
1 
1 
1 
ji 
1 
| 
1 
1 
f 
1 
| 
| 
( 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
t 
1 
| 
i 
i 
1 
1 
һ 
[| 
П 
1 
! 
1 
! 
1 
І 
1 
} 
i 
| slope. 
t 

1 

' 

1 

1 

t 
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5011 


пале апа 


map symbol 


RsF*: 
Rockoa- 


Rock ou 


RtD*: 
Rockoa- 


Satanta 
S£B*: 
Satanta 


Arvada- 


ShD*: 
Satanta 


Canyon- 


SpE*: 
Sawdust 


Hopdraw 


Paunsau 


SrE*: 
Sawdust 


tcrop. 


(шіСетезе------ 


t 
1 
t 
1 
Ц 
! 
t 
1 
[| 


TABLE 14.--CONSTRUCTION MATERIALS--Continued 


Roadfill 


large stones, 
slope. 


shrink-swell, 
low strength. 


area reclaim, 
thin layer. 


large stones, 
slope. 


Poor: 


| large stones, 


slope. 


Poor: 


| area reclaim, 


thin layer, 
slope. 


Poor: 
large stones, 
slope. 


See footnote at end of table. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


| Improbable: 
| excess fines. 
| 

!Improbable: 
excess fines. 


Improbable: 
e 


ЈЕ 
1 
[4 
1 
1 
1 
| excess fines. 
|| 
1 
1 
1 
} 
1 


| Improbable: 
| excess fines. 


| Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
1 


1 
П 
1 
| 
[| 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
і 
1 
1 
1 
1 
1 
1 
1 
| 
1 
1 
1 
1 
1 
| 
! 
1 
1 
1 
1 
| 
| 
| 
1 
| large stones. 
| 

1 

1 


Gravel 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 


1 
1 
4 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
i 
1 
| 
| 
1 
t 
I 
1 
1 
1 
[| 
! 
1 
1 
1 
1 
4 
1 
1 
і 
t 
1 
1 
1 
1 
1 
! 
i 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
| 
1 
1 
1 
| 
| Improbable: 
1 
1 
1 
1 
t 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
| 
і 
| 
і 
І 
1 
1 
1 
V 
1 
1 
! 
1 
1 
1 
! 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
| 
| large stones. 
1 
+ 
V 


Soil Survey 


Topsoil 


Poor: 

large stones, 
area reclaim, 
slope. 


Poor: 

large stones, 
area reclaim, 
slope. 


Good. 


Good. 


Good. 


Poor: 
too clayey, 
excess sodium. 


Good. 


Poor: 

area reclaim, 
small stones, 
thin layer. 


Poor: 

area reclaim, 
large stones, 
slope. 


Poor: 

too sandy, 
small stones, 
area reclaim. 


Poor: 

area reclaim, 
small stones, 
slope. 


Poor: 

area reclaim, 
large stones, 
slope. 
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TABLE 14.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill Sand Gravel Topsoil 


1 
! 
1 
map symbol | 
1 


SrE*: 


Уапоскег--------- 


Shirttail 


$хаЕ*: 


Spearfish-------- 


SxbF*: 


Spearfish-------- 


Rock outcrop. 


SycE*: 


Stovho----------- 


area reclaim, 
thin layer, 
Slope. 


Poor: 
large stones, 
slope. 


area reclaim, 
thin layer. 


low strength, 
slope. 


area reclaim, 
thin layer, 


t 
| 
| slope. 
| 
1 
і 
1 
1 


lFair: 
shrink-swell, 
low strength. 


Fair: 
shrink-swell, 
low strength. 


i Poor: 
| low strength. 
1 

1 

iPoor: 


area reclaim. 


| Poor: 
Slope. 


!Роог: 


| area reclaim, 
| slope. 
1 
1 


See footnote at end of table. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Poor: 

small stones, 
area reclaim, 
slope. 


Poor: 

area reclaim, 
small stones, 
slope. 


Poor: 

large stones, 
area reclaim, 
slope. 


Poor: 

area reclaim, 
thin layer, 
slope. 


Poor: 
slope. 


Poor: 

area reclain, 
thin layer, 
slope. 


Poor: 
area reclaim, 
small stones. 


Poor: 
area reclaim, 
small stones. 


Poor: 
too clayey. 


Poor: 
large stones. 


Poor: 

area reclaim, 
small stones, 
slope. 


Poor: 
large stones, 
slope. 
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Soil name and 
map symbol 


Í————————— шынына 


TEA, TfB---------- 


Tilford 


TpC*: 


Tilford---------- 


Paunsaugunt------ 


TrB*: 


Tilford---------- 


Urban land. 


TuG*: 


Trebor----------- 


Rock outcrop. 


УсЕ*: 


Vanocker--------- 


Citadel---------- 


УКЕ*: 


Vanocker--------- 


VnC*: 


Vanocker--------- 


Paunsaugunt------ 


TABLE 14.--CONSTRUCTION MATERIALS--Continued 


1 
| Roadfill 
1 
1 
1 


1 
1 
1 
| Ра1г: 
| low strength. 


|Ёа1г: 
low strength. 


1 
1 
1 
1 
1 
1 
I 
| 
1 


Fair: 
low strength. 


Poor: 
area reclaim, 
thin layer. 


Fair: 
low strength. 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
} 
1 
t 
1 
т 
! 
1 
1 
1 
1 
1 
1 
1 
| Poor: 
| area reclaim, 
t 
! slope. 
1 
| 
|| 
1 
| 
| 
і 
i 
| 
|: 
' 
1 
} 
1 
| 
| 
|| 
| 
| 
1 
t 
| 
1 
t 
4 
1 
1 


Роог: 
51оре. 


Poor: 
low strength. 


|Роог: 
Slope. 


Poor: 
slope. 


Fair: 
| shrink-swell. 
| 
|Роог: 

| area reclaim, 
| thin layer. 
1 


See footnote at епа of table. 


! 
| Sand 
| 
1 
! 
| 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 


Improbable: 
excess fines. 


Improbable: 


1 
' 
| 
1 
1 
1 
1 
1 
т 
t 
| 
1 
1 
1 
1 
1 
П 
1 
| 
|| 
| 
1 
1 
1 
1 
1 
П 
1 
| 
1 
i 
! 
1 
t 
} 
1 
1 
t 
1 
1 
t 
1 
1 
| 
1 
I 
1 
1 
1 
1 
| 
І 
1 
| 
1 
1 
1 
1 
1 
| 
1 
1 
I 
| 
1 
{ 
i 
| 
1 
1 
1 
1 
1 
і 
1 
t 
1 
1 
1 
1 
1 
р 
1 
1 
1 
і 
1 
i 
1 
t 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
[| 
1 
| excess fines. 
1 

П 

1 

1 


Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 


П 
1 
і 
1 
1 
1 
| 
П 
1 
1 
П 
1 
|| 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
і 
| 
1 
1 
1 
1 
1 
1 
1 
1 
П 
' 
1 
r 
|| 
[ 
1 
1 
1 
1 
П 
1 
1 
t 
1 
H 
! -. 
, Improbable: 
1 
t| 
1 
1 
1 
t 
1 
t 
1 
t 
4 
| 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
! 
| 
1 
1 
1 
1 
1 
1 
1 
1 
} 
1 
! 
1 
t 
1 
1 
t 
1 
1 
! 
| excess fines. 
1 
П 
t 
1 


Soil Survey 


Topsoil 


іг: 
оо с1ауеу. 


cto 


a 
too clayey, 
slope. 


ir: 
оо clayey. 


cr 


area reclaim, 
small stones. 


ir: 
oo clayey. 


ato 


Ors 
arge stones, 
lope. 


neo 


Poor: 

small stones, 
area reclaim, 
slope. 


Poor: 

too clayey, 
large stones, 
area reclaim. 


Poors 
small stones, 
area reclaim, 
slope. 


Poor: 
area reclaim, 
slope. 


Poor: 
small stones, 
area reclaim. 


Poor: 
area reclaim, 
small stones. 
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Soi 


1 name and 


map symbol 


VoG*: 
Vanock 


Sawdus 


Winett 


ZcC*: 
Zigwei 


er------------- 


t ——— ——— m 


i 


а-------------- 


TABLE 14.--CONSTRUCTION MATERIALS--Continued 


Roadfill 


large stones, 
slope. 


shrink-swell, 
low strength. 


area reclaim, 
thin layer. 


shrink-swell, 
low strength. 


Sand 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 


excess fines. 


probable: 
xcess fines. 


H 
оз 


Improbable: 
excess fines. 


Improbable: 


| excess fines. 


Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones, 


Improbable: 
excess fines. 


| 
| 
t 
1 
| 
| 
i 
t 
i 
1 
1 
1 
1 
t 
1 
1 
t 
1 
1 
1 
1 
1 
1 
1 
П 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
| 
i Improbable: 

| excess fines, 
| large stones. 


' 
|Probable---------- 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Topsoil 


Poor: 
small stones, 
area reclaim, 
slope. 


Poor: 

area reclaim, 
large stones, 
slope. 


Poor: 
small stones, 
area reclaim. 


Poor: 
large stones, 
area reclaim. 


Poor: 
small stones, 
area reclaim. 


Fair: 

too clayey, 
small stones, 
slope. 


Poor: 

area reclaim, 
small stones, 
thin layer. 


Fair: 

too clayey, 
small stones, 
5 


Роог: 
small stones, 


1 
1 
1 
1 
! 
t 
1 
1 
| 
t 
1 
1 
! 
i 
4 
t 
П 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
| 
1 
1 
1 
| 
1 
| 
1 
1 
1 
| 
1 
! 
I! 
1 
|| 
| area reclaim. 
1 


* See description of the map unit for composition and behavior characteristics of the Map unit. 
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232 Soil Survey 


TABLE 15.--WATER MANAGEMENT 


(Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not evaluated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for onsite 
investigation) 


Limitations for-- T Features affecting-- 
Pond T Embankments, | H Terraces 


Soil name and H 


Rock outcrop. 


і \ 
1 
| 1 | 1 
map symbol | reservoir | dikes, and | Drainage | Irrigation | and | Grassed 
| areas ! levees ! | | diversions | waterways 
| | | | | 
АрА--------------- {Slight--------- | Severe: iPercs slowly, !Wetness, iErodes easily, !Мейпеве, 
Arvada Variant | | wetness, | frost action, | percs slowly, | wetness, | percs slowly, 
| | excess sodium. excess salt. | erodes easily.| percs slowly. | excess sodium. 
1 
1 1 1 1 і і 
AsA*: | | | Н | | 
Arvada---------- iSlight----- ---- | Severe: iDeep to water {Droughty, {Soil blowing, !Регсѕ slowly, 
| excess sodium. | | soil blowing. | percs slowly. | excess sodium. 
|| 
1 1 1 t | 1 
Slickspots. | | Н | | | 
| | | | | | 
BdA--------------- |Moderate: iModerate: {Deep to water !Ғауогаһ1е------ |Favorable------ lFavorable. 
Barnum | seepage. | piping. | | | | 
| 
| { | t 1 t 
BeB*: i | | | | | 
Barnum----------- iModerate: |Модега*е: Шеер to water !Favorable------ |Favorable------ |Favorable. 
! seepage. | piping. р і | i 
1 1 1 1 1 1 
Winetti---------- iSevere: |беуеге: iDeep to water !51оре, iFavorable------ iDroughty. 
| seepage. | seepage. ! droughty. | 
І 
| || Ц 1 і [| 
| iModerate: ІБеуеге: iDeep to water !Favorable------ |Favorable------ |Favorable. 
Bullflat | зеераде. | piping. | | | | 
1 1 1 1 1 1 
ВүВ--------------- iModerate: ISevere: {Deep to water |51оре---------- |Favorable------ iFavorable. 
Bullflat | Seepage, | piping. | | | 
| 51оре. i | i | | 
| | i Н } | 
BsB*: | | | | | | 
Bullflat--------- IModerate: iSevere: |реер to water !б1оре---------- JFavorable------ |Favorable. 
| seepage, | piping. i i | | 
| slope. | | | | | 
| || | | | | 
Cordeston-------- )Moderate: | Зеуеге: {Deep to water |51оре---------- |Favorable------ |РауогаЪ1е. 
| seepage, | piping. i Н | | 
' slope. ! ! i | ! 
! | | i | | 
BtE*: | | i | i | 
Buska------------ | Severe: l Severe: !І”Реер to water {Slope, {Slope, tLarge stones, 
| slope, | piping. | | large stones, | large stones. | slope, 
| | ! ! droughty. | | droughty. 
t I! 1 1 I 1 
Mocmont---------- | беуеге: iModerate: {Deep to water |$1оре, |5лоре, {Large stones, 
| seepage, | thin layer, | | droughty. | large stones. | slope, 
| slope. | large stones. | | | | droughty. 
і 
і | 1 t } 1 
Rock outcrop. | ! 1 ! | | 
i | { i Н | 
BuE*: | | | | | i 
Buska------------ iSevere: iSevere: {Deep to water Slope, 1510оре, |Такде stones, 
slope. | piping. Н | large stones, | large stones. | slope, 
| | р droughty. | | droughty. 
і 1 1 1 П 
| | | | | 
| ) i i i 


See footnote at end of table. 


Custer and Pennington Counties, Black Hills Parts, South Dakota 233 


TABLE 15.--WATER MANAGEMENT--Continued 


| Limitations for-- | Features affecting-- 


1 
Soil name and | опа т Embankments, | Н | Terraces Н 
map symbol | reservoir | dikes, and | Drainage | Irrigation | and ! Grassed 
| areas | levees } | | diversions | waterways 
1 1 1 1 1 1 
1 Ц 1 1 1 V 
1 t ' 1 1 і 
виса | | | | | | 
Buska------------ (Severe: \Severe: !реер to water Slope, 151оре, {Large stones, 
| Slope. | piping. | | large stones, | large stones. | slope, 
H ! ! | droughty. ! | droughty. 
і П 1 [ 1 1 
1 1 1 1 1 [ 
Virkula---------- IModerate: |Moderate: {Deep to water Slope, {Erodes easily {Erodes easily. 
| seepage, | piping. | | erodes easily.| | 
! slope. | | | | | 
1 П] 1 1 1 і 
1 ! 1 1 1 ! 
вири: | | | | | | 
Butche----------- iSevere: | беуеге: Шеер to water {Slope, |51оре, iLarge stones, 
| depth to rock,} large stones, | | large stones, | large stones, | slope, 
| зеераде, | thin layer. | | droughty. | depth to rock.} depth to rock. 
1 1 1 1 1 І 
| Slope. П П 1 ! р 
t 1 1 t 1 1 
1 1 t 1 1 I! 
Rock outcrop. | ! i | | | 
Н i i | | i 
Сове: | | | | | | 
Сапуоп----------- |5еуеге 'Severe: iDeep to water Slope, |51оре, ISlope, 
| Seepage, | piping, | | thin layer. | area reclaim, | erodes easily, 
| slope. | thin layer. | | | erodes еаѕі1у.! area reclaim. 
1 1 1 1 1 1 
1 1 i 1 1 1 
Bridget---------- ISevere 'Severe: ‘Deep to water {Soil blowing, Slope, iSlope, 
| slope. | piping. ! | slope. | erodes easily,| erodes easily. 
! | ! ! { soil blowing. | 
| | | | | | 
СаЕ*: | | | | | | 
Сапуоп----------- | Зеуеге: |беуеге: 'Реер to water !Slope, ISlope, 151оре, 
| seepage, | piping, | | thin layer. | area reclaim, | erodes easily, 
| slope. | thin layer. | | | erodes easily.| area reclaim. 
1 1 | 1 |. 1 
1 1 1 | t і 
Rock outcrop. | | | | | | 
i i | ! | i 
CkC*: | | | | | | 
Citadel---------- iModerate: i Moderate: iDeep to water !біоре, {Large stones, Large stones, 
| seepage, | thin layer, | | percs slowly, | erodes easily.| erodes easily. 
| slope. | hard to pack, | | rooting depth. ! | 
! | large stones. | | | | 
1 t 1 1 1 1 
1 1 ! | П 1 
Vanocker--------- IModerate: !Ѕеуеге: ‘Deep to water Slope, iLarge stones---|Large stones, 
| seepage, | piping. | | droughty. | | droughty. 
| Slope. i | i | | 
| | | | | | 
CoA--------------- IModerate: ISevere: 'реер to water !Favorable------ {Too sandy------ ! Favorable. 
Colombo | seepage. | piping. | ) i } 
1 1 1 1 1 
| i 1 1 Li 1 
CpA*: | | | | | | 
Colombo---------- iModerate: ISevere: iDeep to water |{Favorable------ |Тоо sandy------ !Favorable. 
| seepage. | piping. | | | і 
4 і 1 1 1 1 
Urban land. | | | ! ! ! 
| | i i i i 
[6 iModerate: | беуеге: Шеер to water !510ре---------- |Favorable------ |Favorable. 
Cordeston | seepage, | piping. | | H | 
| Slope. ! ! ! i ! 
1 [| 1 1 1 1 
t 1 1 1 t 1 
сива; | | | | | | 
Cordeston-------- |Moderate: | Зеуеге: |реер to water {Slope---------- |Pavorable------ |Favorable. 
| seepage, i piping. | Н Н i 
11 1 1 1 1 1 
{ Slope. 1 П П ' ! 
1 1 1 i l 1 
1 1 1 1 1 I 


See footnote at end of table. 
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Soil name апа 


map symbol 


Сиви: 


Marshbrook----- 


CxC*: 


Cordeston------ 


Glenberg 


GrD*, GrF*: 


Grummit-------- 


Rock outcrop. 


GuC*: 


Gurney--------- 


Butche--------- 


GvD*: 


Gypnevee------- 


Rock outcrop. 


GyD*: 


Gypnevee------- 


Rock outcrop. 


See footnote at end of 


1 

i 

| reservoir 
! areas 
i 
1 
4 
1 


IModerate: 
seepage, 


1 
1 
| slope. 
j| 


| seepage. 
| 
1 
1 


|беуеге: 
| seepage, 
! slope. 
| 
1 
1 
1 
' 
1 
1 


'Moderate: 


| seepage, 

| depth to rock, 
| slope. 

1 


|беуеге: 
rock, 


seepage, 
slope. 


|беџеге: 
slope. 


table. 


TABLE 15.--НАТЕВ MANAGEMENT--Continued 


levees 


piping, 


Moderate: 
hard to pack, 
excess salt. 


Severe: 
hard to pack, 
thin layer. 


Severe: 
piping. 


Severe: 
hard to pack, 
thin layer. 


Severe: 
piping. 


Severe: 
large stones, 
thin layer. 


Severe: 
piping. 


Severe: 
piping. 


Severe: 
piping. 


Flooding, 
frost action. 


Deep to water 


Deep to water 


Deep to water 


Deep to water 


Deep to water 


Deep to water 


Deep to water 


Deep water 


Deep to water 


Deep to water 


Deep to water 


Wetness, 
flooding. 


Slope, 
droughty. 


Droughty, 
percs slowly. 


Slope, 
droughty, 
slow intake. 


Droughty, 
soil blowing. 


Slope, 
droughty, 
slow intake. 


Slope, 
thin layer. 


Slope, 
large stones, 
droughty. 


Slope, 
erodes easily, 
thin layer. 


Slope, 
thin layer, 
erodes easily. 


Slope, 
erodes easily, 
thin layer. 


and 


Wetness-------- 


Favorable------ 


Favorable------ 


Erodes easily, 
percs slowly. 


Area reclaim--- 


Too sandy, 
soil blowing. 


Slope, 
area reclaim. 


Large stones, 
depth to rock. 


Large stones, 
depth to rock. 


Slope, 
erodes easily. 


Slope, 
area reclaim, 
erodes easily. 


Slope, 
erodes easily, 
area reclaim. 


Soil Survey 


Grassed 


t 
1 
1 
diversions | | waterways 
t 
1 
П 


\Wetness. 


iFavorable, 


iDroughty. 


Erodes easily, 
droughty. 


Droughty, 
area reclaim. 


Droughty. 


Slope, 
droughty, 
area reclaim. 


Large stones, 
depth to rock. 


Large stones, 
depth to rock. 


Too arid, 
slope, 
erodes easily. 


Area reclaim, 
slope, 
erodes easily. 


Area reclaim, 
slope, 
e 


р 
1 
| 
1 
t 
! 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
! 
1 
| 
I 
1 
1 
Ц 
! 
1 
t 
1 
! 
1 
! 
П 
[| 
1 
1 
1 
1 
П 
V 
1 
П 
! 
П 
і 
I 
! 
1 
} 
| 
1 
1 
1 
1 
1 
1 
t 
П 
t 
| 
| 
1 
1 
1 
1 
1 
1 
1 
1 
1 
! 
1 
1 
р 
) 
1 
t 
Ц 
1 
| 
1 
1 
1 
1 
П 
1 
I 
1 
| 
| 
| erodes easily. 
1 

| 

! 

! 

t 
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TABLE 15.--WATER MANAGEMENT--Continued 


Limitations for-- | Features affecting-- 
Soil name and опа | Embankments, Н Теггасеѕ 


Rock outcrop. 


1 
1 1 1 
пар symbol reservoir | dikes, and | Drainage | Irrigation | and 1 Grassed 
areas ! levees | | | diversions i Waterways 
I! I 1 1 1 1 
| 1 1 1 1 1 
1 1 1 1 1 1 
бур“: | | i i i | 
Urban land. | | | | | 
і 1 1 1 
1 1 1 П 1 1 
НаА--------------- \Moderate: ! Severe (Deep to water  jFavorable------ lFavorable------ |Favorable. 
Haverson | seepage. | piping. | Н i | 
| І 1 , I t 
+ t ' 1 1 1 
НеЕ--------------- ISevere |беуеге: 'Реер to water 151оре, '51оре, 'Large stones, 
Нее1у ! slope. | piping, ! | large stones, | large stones, | slope. 
| | large stones. | | thin layer. ! depth to rock.} 
! 1 1 1 1 
! 1 1 t t 1 
НЕСЯ: | | | ! | 
Heely------------ |беџете: |Severe: Греер to water Slope, і51оре, |Large stones, 
| slope. | piping, ! ! large stones, | large stones, | slope. 
| | large stones. | ! thin layer. ! depth to rock.| 
1 1 1 1 1 1 
1 1 t 1 1 1 
Cordeston-------- |беџеге: ! Severe iDeep to water !51оре---------- |51оре---------- iSlope. 
| slope. | piping. | | | ! 
| | 1 П 1 1 
HgB--------------- |Moderate: |Severe: {Deep to water 1!51оре, ILarge stones---|Large stones, 
Hilger | seepage, | large stones. | | large stones, | | droughty. 
| slope. | | | droughty. | | 
і 1 1 t 1 1 
' 1 1 П 1 
Нар------е-------- ISevere: | Зеуеге: !Реер to water !510оре, |51оре, {Large stones, 
Hilger | slope. | large stones. | | large stones, | large stones. | slope, 
| | | | droughty. | | droughty. 
1 і 1 1 1 
1 | і 1 I t 
нле | | | | | | 
Hilger----------- | Severe: iSevere: |реер to water |51оре, ISlope, (Large stones, 
| slope. | large stones. | | large stones, | large stones. | slope, 
! | | ! droughty. ! | droughty. 
1 1 1 1 1 
1 | 1 1 1 1 
Metre------------ | Severe: iSevere: Греер to water Slope, iSlope, |51оре, 
| slope. | hard to pack. | | droughty, | area reclaim, | erodes easily, 
| | | ! slow intake. ! erodes easily.! percs slowly. 
1 |: 1 1 1 1 
1 1 1 1 1 һ 
HnB*: | | | | | | 
Hilger----------- iModerate: |Зеуеге: {Deep to water Slope, {Large stones---jLarge stones, 
| seepage, | large stones. | | large stones, | | droughty. 
| slope. | | | droughty. | | 
| 1 1 1 4 1 
1 1 V 1 i 1 
Urban land. | | | | | | 
т 1 [i 1 І 1 
| 1 1 ' 1 t 
HoD*: | | | | | | 
Hilger----------- | беуеге: |бемеге: {Deep to water {Slope, |б]оре, |агсе stones, 
| slope. | large stones. | | large stones, | large stones. | slope, 
| | | ! droughty. | droughty. 
1 1 1 
1 1 1 і | L| 
Virkula---------- ISevere: IModerate: {Deep to water !51оре, {Slope, {Slope, 
| slope. | piping. | | erodes easily.| erodes easily.| erodes easily. 
} 1 1 1 1 П 
+ | 1 1 1 1 
HtG*; | | | | | | 
Hopdraw---------- |Зеуеге: | Severe: \Deep to water Slope, ‘Slope, |рагде stones, 
| seepage, | seepage, | ! large stones, | large stones, | slope, 
| slope. | large stones. | | droughty. | too sandy. | droughty. 
1 1 1 І 
H 1 1 1 1 П 
Sawdust---------- | Severe: | беуеге: iDeep to water (Large stones, {Slope, {Large stones, 
slope. | piping, | | rooting depth,| large stones. | slope, 
| large stones. | | slope. | | rooting depth. 
|| 1 1 4 1 
| р i | Н 
1 і 1 t 1 
| 1 1 1 1 
Џ 1 I 1 1 


See footnote at end of table. 
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5011 name and 


map symbol 


Paunsaugunt 


Variante------- 


MhA------------- 


Mocmont 


MtE*: 


Mocmont--------- 


Rock outcrop. 


Gullied land. 


N£E*: 


Nihill--------- 


Zigweid-------- 


! 
+ 


1 
| 
! 
1 
1 
1 
| 


See footnote at end of table. 


TABLE 15.--WATER MANAGEMENT--Continued 


| 
Pond | Embankments, | 
reservoir | dikes, and | Drainage 
areas | levees i 
1 1 
' 1 
i || 
| | 
Severe ISevere: \Deep to water 
slope. | thin layer. | 
t П 
| 
$еуеге: iModerate: {Deep to water 
slope. | hard to pack. ! 
1 1 
| | 
Severe: | беуеге: iDeep to water 
depth to rock,| thin layer. | 
seepage, | | 
slope. | | 
1 і 
1 t 
Severe: |беџеке: 121004119, 
зеераде. | piping, | frost action. 
| wetness. | 
| ! 
| | 
Moderate: ISevere: {Deep to water 
| seepage, | hard to pack. | 
Slope. ! ! 
1 1 
! 1 
iModerate: iSevere: Шеер to water 
seepage, | thin layer. | 
51оре. | | 
1 
' } 
Severe | Модегаке: |реер to water 
seepage. | thin layer, | 
| large stones. | 
| р 
| i 
Severe: iModerate: 'Реер to water 
seepage, | thin layer, 
slope. | large stones. | 
1 
| | 
t 1 
| | 
Severe: |беуеге: {Deep to water 
slope. | piping, | 
| large stones. | 
1 ! 
і | 
Moderate: Severe: !реер to water 
seepage, | piping. ! 
slope. | | 
| | 
| i 
Severe i Severe: iDeep to water 
slope. | piping. i 
! | 
1 1 
і 1 
t 1 
1 1 
| | 
беуеге IModerate: |реер to water 
зеераде, | thin layer. | 
slope’ [ | 
1 ! 
' 1 
Severe: IModerate: {Deep to water 
Slope. | piping. | 
н 1 
1 1 


1 
| 
! 
! 
| 
1 
| 
| 
1 
| 
І 
1 
1 
1 
і 
П 
! 
1 
a 
t 
t 
| 
| 
| 
1 
І 
1 
Д 
t 
, 
П 
I 
Ц 
| 
1 
1 
1 
i 
Ц 
1 
! 
1 
1 
1 
t 


П 
i 
t 
t 
1 
І 
1 
1 
Ц 
Ц 
| 
1 
П 
Ц 
1 
t 
П 
1 
1 
1 
1 
1 
1 
| 
Ц 
| 
| 
| 
1 
I 
t 
Џ 
! 
1 
1 
| 
| 
1 
1 
1 
1 
|| 
t 
i 
1 
i 
П 
4 


Irrigation 


Slope, 
percs slowly, 
thin layer. 


Slope, 
percs slowly. 


Slope, 
thin layer. 


Wetness, 
flooding. 


Slope, 
droughty, 
Slow intake. 


Slope, 
thin layer. 


Slope, 
droughty. 


Slope, 
droughty. 


Slope, 


Slope, 
droughty. 


and 
diversions 


ope, 
lepth to rock, 
area reclaim. 


© 


slowly. 


l 
large stones, 
а to rock. 


Area reclaim, 
erodes easily. 


Area reclaim, 
erodes easily. 


Large stones--- 


оре, 
arge stones. 


ui 
+ 


Slope, 
large stones, 
erodes easily. 


{Erodes easily 


iSlope, 

| erodes easily. 
1 

І 


1 
i 
t 


( 
1 
t 
1 
П 
І 
1 
і 
t 
һ 
1 
П 
| 
1 
1 
| 
1 
1 
П 
| 
! 
! 
П 
1 
Ц 
! 
|| 
1 
Ц 
| 
і 
1 
| 
Д 
І 
1 
4 
І 
і 
1 
1 
П 
Ц 
1 
1 
t 
1 
1 
Ц 
I 
Ц 


| 
1 
! 
Ц 
р 
1 
1 
t 
р 
і 
1 


Soil Survey 


1 Terraces H 


Grassed 
waterways 


Slope, 
erodes easily, 
depth to rock. 


Slope, 
percs slowly. 


Large stones, 


slope, 
depth to rock. 


Wetness. 
Erodes easily, 
percs slowly. 


Erodes easily, 
area reclaim. 


Large stones, 
droughty. 


Large stones, 
slope, 
droughty. 


Large stones, 
slope. 


Erodes easily. 


Slope, 
erodes easily. 


Slope, 
droughty. 


Slope, 
erodes easily. 
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TABLE 15.--WATER MANAGEMENT- -Continued 


| Limitations for-- | Features affecting-- 
Soil name and | Pond т Embankments, | | | Terraces 1 
map symbol ! reservoir | dikes, and | Drainage | Irrigation | апа ! Grassed 
| агеаз | levees | ! ! diversions i waterways 
1 1 t 1 | 1 
| | | | | | 
NnE*: | | | | i i 
Norrest---------- | беуеге: iModerate: iDeep to water Slope, (Slope, tLarge stones, 
| slope. | piping, ! | thin layer, | area reclaim, | slope. 
| | hard to pack, | | large stones. | large stones. | 
| | large stones. | ! ! ! 
| i | | i | 
Fairburn--------- {Severe: |еуеке ‘Deep to water Slope, ISlope, iSlope, 
| seepage, | thin layer. | | thin layer. | area reclaim, | erodes easily, 
slope. | | | erodes easily.| area reclaim. 
Г 1 t 1 
1 1 1 1 1 П 
Metre------------ ISevere: |беуеге Греер to water Slope, {51оре, ‘Slope, 
| slope. | hard to pack. | | droughty, { area reclaim, | erodes easily, 
| | | Біон 1пїахе. | erodes easily.| percs slowly. 
1 1 t 1 П 1 
PaE*: | | | | i | 
Pactola---------- iSevere: {Severe ‘Deep to water Slope, !51оре, |Large stones, 
| slope. | piping, | | large stones, | large stones. | slope, 
| | large stones. | i droughty. | ! droughty. 
t 1 1 1 1 1 
Virkula---------- | Зеуеге: IModerate: Шеер to water !51оре, iSlope, {Slope, 
| slope. | ріріпа. р | erodes easily.| erodes easily. erodes easily. 
1 1 % 1 t 1 
Rock outcrop. | | | | | ! 
| | i i | | 
PbD*: | | | | i | 
Paunsaugunt------ ISevere: | Severe: |Реер to water |Slope, ISlope, \Large stones, 
| depth to rock,| thin layer. | | large stones, | large stones, | slope, 
| seepage, | | | droughty. | depth to rock.{ droughty. 
| Slope. i | | | Н 
| | | | | | 
бигпеу----------- iSevere: ‘Severe 'Deep to water !51оре, iSlope, tLarge stones, 
| slope. | piping. | | thin layer. | large stones, | slope, 
| | | i depth to rock. | depth to rock. 
1 1 1 1 у ' 
PcD*: | | i | Н i 
Paunsaugunt------ |беуеге: |беуеге: iDeep to water Slope, ISlope, Ш.агде stones, 
| depth to rock,} thin layer. ! | large stones, | large stones, | slope, 
| seepage, ! ! | droughty. | depth to госк.! droughty. 
| slope. i i р | ! 
Н Н Н | i i 
Rock outcrop. | ! | | | | 
i i | | | i 
PgC*: | i | | | | 
Р1егге----------- |Модегаће: \Severe: ‘Deep to water 151оре, {Area reclaim, {Erodes easily, 
| seepage, | hard to pack. | | droughty, | erodes easily.| area reclaim. 
| slope. | | ! slow intake. | | 
1 1 1 1 1 Ц 
Grummit---------- | Severe: | Зеуеге {Deep to water Slope, |Агеа reclaim---jDroughty, 
| seepage, | hard to pack, | ! droughty, | | area reclaim. 
! | thin layer. } | slow intake. | i 
| i Н Н i Н 
РЕХ, i i i i Н i 
Pits i i i i Н | 
1 I 1 1 1 І 
1 1 1 1 1 1 
ReC*: t i | i i || 
Redbird---------- IModerate: ISevere: {Deep to water Large stones, Large stones---|Large stones. 
| seepage, | large stones. | | slope. | ! 
| slope. i i | || i 
| | | i Н Н 
Heath------------ iModerate: iModerate: Шеер to water |$1оре, {Percs slowly---]Percs slowly. 
| slope. | hard to pack. | percs slowly. | | 
V 1 t 1 1 1 


See footnote at end of table. 
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TABLE 15.--WATER MANAGEMENT--Continued 


large stones. 


T Limitations for-- | Features affecting-- 
Soil name and | Pond T Embankments, | | | Terraces 1 
map symbol | reservoir | dikes, and | Drainage | Irrigation | and | Grassed 
| areas | levees | | i_diversions | _ waterways 
! 4 1 1 1 1 
{ І | 1 і 1 
1 ! 1 { 1 і 
REE*: i | | | | | | 
Rekop------------ | беуеге: |беуеге: iDeep to water Slope, Slope, {Area reclaim, 
| seepage, | piping. Н | thin layer, | area reclaim, | slope, 
| slope. | | | erodes easily. | erodes easily. | erodes easily. 
1 1 і 1 1 і 
бурпеуее--------- \Severe: |беуеге: iDeep to water (Slope, 1Slope, {Area reclaim, 
| slope. | piping. ! | erodes easily.| erodes easily.! slope, 
| | | ! ! | erodes easily. 
| i i 1 Н Н 
Rock outcrop. | | | | | | 
| } | | | | 
RgG*: H ! | | | | 
Rock outcrop. | р р | | | 
1 ! 
1 1 1 1 t 1 
Buska------------ ISevere: ISevere: {Deep to water {Slope, ISlope, {Large stones, 
| slope. | piping. | | large stones, | large stones. | slope, 
| р | i droughty. | | droughty. 
1 1 1 1 і і 
RhD*: р | | | | | 
Rock outcrop. | | | | | | 
| 1 П | 1 1 
Butche----------- {беуеге: „беуеге: {Deep to water (Slope, iSlope, {Large stones, 
| depth to rock,| large stones, | | large stones, | large stones, ! slope, 
| seepage, | thin layer. | | droughty. | depth to госк.! depth to rock. 
П І 1 I i 1 
| Slope. | І Г i 1 
П 1 1 і П 1 
i ] 1 1 1 1 
RkG*: | р | i | | 
Rock outcrop. | | | i f | 
| Н i | | | 
Mocmont---------- | Зеуеге: !Модегаѓе: iDeep to water jSlope, !51оре, iLarge stones, 
| seepage, | thin layer, | | droughty. | large stones. | slope, 
i slope. ! large stones. ! i | droughty. 
1 t 1 
1 1 i 1 1 t 
R1G*: i | ! ! | | 
Rock outcrop. | ! | | | | 
t 1 Ц t 1 | 
Pactola---------- l Severe: | беуеге: 'Deep to water Slope, !51оре, |Такде stones, 
| slope. | piping, | | large stones, | large stones. ! slope, 
| | large stones. | | droughty. | | droughty. 
і 1 1 
П 1 І 1 1 1 
RnG*: | ! | | | | 
Rock outcrop. | | | | | | 
І | |} 1 | 1 
Rekop------------ ISevere: |Severe: iDeep to water Slope, 151оре, 'Агеа reclaim, 
! зеераде, | piping. | | thin layer, | area reclaim, | slope, 
| slope. і | | erodes еаѕі1у.! erodes easily.| erodes easily. 
1 i 1 1 1 
t 1 1 1 1 t 
RnG*; | i | i i i 
Rock outcrop. | | | ! р | 
4 і 1 i 1 1 
Sawdust---------- |беуеге: iSevere: {Deep to water Large stones, Slope, iLarge stones, 
| slope. | piping, | | rooting depth,! large stones. ! slope, 
| | large stones. | | slope. р | rooting depth. 
1 1 ! 1 r 1 
RpC*: | Н } | ) | 
Rockoa----------- I Severe: | Severe: iDeep to water {Slope, |Large stones--~|Large stones. 
seepage. | piping, | | large stones. | ! 
1 1 1 І 
| | i | | 
Џ 1 і 1 || 


See footnote at end of table. 
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TABLE 15.--WATER MANAGEMENT--Continued 


Limitations for-- Features affecting-- 
Soil name and ond | Embankments, | Terraces 


map symbol 


RpC*: 
Lakoa------------ iModerate: 
| seepage, 
| slope. 
1 
RrE*: | 
Воскоа----------- iSevere: 
| seepage, 
| slope. 
1 
Lakoa------------ {Severe 
slope. 


1 
| 
Rock outcrop. | 
1 
1 
1 
1 
1 


RsF*: 

Rockoa----------- iSevere: 
| seepage, 
! slope. 

i 

Rock outcrop. | 
1 
1 

RtD*: | 

Rockoa----------- iSevere: 
| seepage, 
| slope. 

1 
1 

Satanta---------- IModerate: 
| seepage, 
| slope. 

1 
1 
SeB--------------- !Moderate: 

Satanta ! seepage, 
| slope. 
1 
f 

SfB*: 

Satanta---------- iModerate: 
| seepage, 
| slope. 

[ 
1 

Arvada----------- iModerate: 
| slope. 

р 
| 
ShD*: | 

Satanta---------- iModerate: 
| seepage, 
| slope. 

1 
р 

Сапуоп----------- ! Severe: 
| seepage, 
| slope. 

1 
! 
SpE*: | 

Sawdust---------- |Severe: 
| slope. 
| 
| 

Hopdraw---------- ISevere 
| seepage, 
| slope. 
| 
+ 


See footnote at end of table. 


piping. 


Severe: 
piping, 
thin layer. 


piping, 


seepage, 
large stones. 


1 

1 

1 

| 

| 

i 

Moderate: Deep 
| piping. 

i 

|| 

| 

|беуеге: Deep 
| piping, 

| large stones. 

| 

1 

iModerate: Deep 
| piping. 

1 

| 

1 

| 

!Ѕеуеге: Реер 
| piping, 

| large stones. 

П 

1 

| 

| 

1 

| 

iSevere Deep 
| piping, 

| large stones. 

| 

1 

Severe Deep 
i 

1 

| 

|5еуеге Реер 
| piping. 

1 

| 

|беуеге: Deep 
| piping. 

| 

|Severe: Deep 
1 

1 

1 

t 

| 

1 

' 

1 

| 

f 

|| 

1 

р 

1 

1 

1 

І 

1 

! 

1 

t 

T 

Т 

1 

1 

! 

| 

1 

1 

|| 

| 

| 

1 

1 

1 

І 

| 

| 

t 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


stones. 


stones. 


1 
droughty, 
soil blowing. 


Slope, 
thin layer. 


Large stones, 
rooting depth, 
slope. 


Slope, 
large stones, 
droughty. 


stones. 


Slope, 


large stones. 


Slope, 


large stones. 


Favorable------ 


Favorable------ 


Favorable------ 


Soil blowing, 
percs slovwly. 


Favorable------ 


Slope, 
area reclaim, 
erodes easily. 


Slope, 
large stones. 


Slope, 
large stones, 
too sandy. 


м 
H 
Ф 
m 
wn 
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© 
5 
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| Favorable. 


Large stones, 
slope. 


iSlope. 


Large stones, 
slope. 


Large stones, 
slope. 


{Favorable. 
| 
| 
1 
[| 
1 
1 


| Favorable. 


'|Еамогађје. 


Percs slowly, 
excess sodium. 


iFavorable. 
! 


біоре, 
erodes easily, 
area reclaim. 


slope, 
rooting depth. 


Large stones, 
slope, 


| 

1 

1 

1 

1 

1 

1 

| 

1 

1 

t 

| 

Пагде stones, 
| 

1 

1 

| 

| droughty. 
1 
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Soil name and 
map symbol 


SpE*: 


Paunsaugunt------ | 


SrE*: 
Sawdust---------- 


Vanocker--------- 


Paunsaugunt------ 


Shirttail 


SxaE*: 
Spearfish-------- 


SxbF*: 
Spearfish-------- 


Rock outcrop. 


See footnote at end of 


1 

1 

| reservoir 
| areas 
1 
1 
1 
1 
} 


| depth to rock, 
| seepage, 

| slope. 
| 

1 

1 


i Severe: 
slope. 


Severe: 
slope. 


l Severe: 

| depth to rock, 
| seepage, 

{ slope. 

1 

1 


Severe: 
slope. 


Severe: 
| seepage, 
| slope. 
1 
1 
1 


1 Severe: 
| slope. 
| 

1 

! 

| Severe: 
seepage, 


П 
1 
| 51оре. 
| 
| 
1 


| seepage, 
| slope. 
1 
1 


IModerate: 
1 Slope. 


iSevere: 
slope. 


table. 


TABLE 15.--WATER MANAGEMENT--Continued 


| Limitations for-- | Features affecting-- 
Pond H Embankments, | i Terraces 


dikes, and 
levees 


Severe: 
thin layer. 


Severe: 
piping, 
large stones. 


Severe: 
piping. 


Severe: 
thin layer. 


|5еуеге: 
| piping, 
| large stones. 
1 


1 

1 

1 

|Зеуеге: 
| piping, 
| thin layer. 
t 

1 

! 


беуеге: 
piping. 


Severe: 
piping, 
thin layer. 


Severe: 
piping. 


Severe: 


Deep 


Deep 
Deep 


1 
1 
і 
1 
1 
і 
І 
! 
| 
I 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
[i 
I! 
t 
1 
1 
1 
1 
1 
+ 
1 
һ 
! 
1 
| 
1 
iDeep 
1 

1 

1 

1 

1 

1 

+ 


Deep 


Беер 
Deep 


Deep 


Deep 


1 
! 
1 
! 
1 
! 
1 
1 
! 
1 
1 
1 
1 
! 
Ц 
| 
! 
| 
1 
1 
1 
1 
1 
t 
1 
1 
I 
1 
I 
1 
! 
| 
1 
i 
1 
1 
' 
1 
4 
Li 
1 
1 
1 
і 
| 
1 
р 
'Реер 
1 

1 

1 

1 

! 


iDeep 


Deep 


Deep 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


Drainage 


diversions waterways 


water 


water 


water 


water 


water 


water 


water 


water 


water 


Irrigation 


lope, 
large stones, 
droughty. 


І 
| 

| 

! 
is 
І 


Large stones, 
rooting depth, 
slope. 


1 
large stones, 
droughty. 


оре, 
arge stones, 
roughty. 


Q н ~ 


оре, 
hin layer. 


re 


ce 
c 
m 
3 
- 
m 

ме 
Фф 
~ 
М 


1 
percs slowly, 
erodes easily. 


ope, 
ercs slowly, 
rodes easily. 


ое ~ 


lope, 
large stones, 
droughty. 


ope, 
ercs slowly, 


ою o 


and 


Slope, 
large 
depth 


stones, 
to rock. 


Slope, 
1 


arge stones. 


stones, 


stones, 
to rock. 


Slope, 
H stones. 


Slope, 
area reclaim. 


Slope, 
large stones, 
erodes easily. 


Large stones, 
erodes easily. 


Erodes easily 


Slope, 
large stones, 
depth to rock. 


Slope, 
large stones, 


Soil Survey 


Grassed 


Large stones, 
slope, 
droughty. 


Large stones, 
slope, 
rooting depth. 


Large stones, 
slope, 
droughty. 


Large stones, 
slope, 
droughty. 


1 
| 
1 
Џ 
| 
I 
1 
1 
1 
I 
1 
П 
| 
i 
Ц 
Ц 
[| 
' 
Д 
1 
і 
Ц 
1 
1 
1 
1 
' 
1 
1 
[| 
1 
Ц 
П 
! 
1 
П 
1 
Д 
1 
1 
1 
! 
Ц 


1 
1 
| 
|Гагде stones, 
| slope, 
а 


| 
1 
1 
t 
1 
| 
rea reclaim. 


Slope, 


1 
| 
1 
| 
1 
1 
| 
| erodes easily. 
1 
| 
1 
t 


Slope, 
area reclaim. 


Large stones, 
slope, 
erodes easily. 


erodes easily. 


Erodes easily, 
percs slowly. 


Large stones, 
slope. 


Large stones, 


[i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
t 
і 
1 
1 
1 
1 
! 
І 
1 
Н 
|Тагде stones, 
i 
1 
1 
t 
1 
| 
1 
1 
1 
1 
| 
1 
t 
! 
і 
i 
1 
I 
1 
1 
| 
{ Slope, 


rodes easily.| erodes еаѕі1у.! erodes easily. 
1 1 
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TABLE 15.--WATER MANAGEMENT--Continued 
| Limitations for-- | Features affecting-- 
ыы 
Soil name and | Pond | Embankments, | i | Terraces | 
map symbol | reservoir | dikes, and | Drainage | Irrigation | апа | Grassed 
| акеа5 ! levees ! ! | diversions ! waterways 
i | 1 ' 1 | 
|| 1 t 1 || 1 
1 1 t I 1 1 
бусЕ*: | | | | | | 
Trebor--------- |бемеге: ISevere: {Deep to water !51оре, {Slope, ‘Large stones, 
| slope. | large stones. | | large stones, | large stones, | slope. 
| | ! ! droughty. | depth to rock.| 
| | | | | | 
ТҒА------------- iModerate: \Severe IDeep to water |Favorable------ |Екодез easily !Егойев easily. 
Tilford | seepage. | piping. | | ! | 
| $ i П р 1 
! 1 t i t t 
ТЕВ------------- iMođerate: iSevere: {Deep to water |5$1оре---------- ІЕгодеѕ easily !Егодеѕ easily. 
Tilford | seepage, | piping. } | | | 
|, Slope. | | i i i 
| | | i | | 
ТЕС------------- |Severe: |беџеге: |реер to water 1!51оре---------- {Slope, |51оре, 
Tilford | slope. | piping. ! ! | erodes еаѕі1у.! erodes easily. 
1 1 1 і 1 1 
1 1 1 1 1 | 
трс*: | | | | | | 
Tilford-------- \Moderate: 'беуеге 'Реер to water !б1оре---------- {Erodes easily |Erodes easily. 
| seepage, {| piping. i i i | 
| slope. | | | | | 
| | | | | | 
Paunsaugunt------|Severe: ISevere: {Deep to water {Slope, lLarge stones, |Large stones, 
| depth to rock.| thin layer. | | large stones, | depth to rock.} droughty. 
! | ! | droughty. ! | 
1 1 1 ЈЕ һ I 
|) 1 т 1 1 i 
TrB*: | | i i | | 
Tilford-------- iModerate: iSevere 'Deep to water !51оре---------- {Erodes easily |Erodes easily. 
| seepage, | piping. | i i р 
| slope. i i | | | 
t | 1 4 I } 
| 4 1 1 1 1 
Urban land. | | | | | 
1 П 1 1 1 1 
1 1 1 1 1 1 
TuG*; | | | | | | 
Trebor--------- |беуеге: | беуеге: {Deep to water |Slope, 'Slope, iLarge stones, 
| Slope. | large stones. | ! large stones, | large stones, | slope. 
| | | | droughty. | depth to rock.| 
1 1 1 т t I 
1 I 1 M t ! 
Rock outcrop. | | | i Н | 
| | | i i i 
VcE*: | | | ! | | 
Мапоскег------- {5еуеге: |бемеге: ‘Deep to water |51оре, !51оре, iLarge stones, 
| slope. | piping. 1 { droughty. | large stones. | slope, 
р ! | | i | droughty. 
i | i | | | 
Citadel-------- |Зеуеге iModerate: \Deep to water Slope, !51оре, {Large stones, 
| slope. | thin layer, | | percs slowly, | large stones, | slope, 
| | hard to pack, | ! rooting depth.| erodes easily.| erodes easily. 
| | large stones. | | i Н 
1 1 1 1 t 1 
1 1 1 1 П 1 
ХЕХ: | | | | | | 
Мапоскек------- I Severe l Severe: {Deep to water |51оре, }51оре, {Large stones, 
| slope. | piping. | | droughty. | large stones. | slope, 
Ң | | | | | droughty. 
| | | | | | 
Lakoa---------- \Severe {Moderate {Deep to water !51оре---------- ISlope---------- 'Slope. 
| slope. ! piping. | i | i 
i | | | | | 
vnc: | | | | | | 
Vanocker------- | Severe | Severe: {Deep to water {Slope, |51оре, |агде stones, 
slope. | piping. | | droughty. | large stones. | slope, 
1 1 1 1 1 
| | | | | 
Џ Џ 1 р 1 


See footnote at end of 


droughty. 


242 


Limitations for-- 
Soil name and 


map symbol 


VnC*: 


Paunsaugunt---- 


VoG*: 


Vanocker------- 


.Rock outcrop. 


VpC*: 


Virkula-------- 


Pactola-------- 


Canyon--------- 


ZnD*: 


Zigweld-------- 


Nihill--------- 


t 
| 
+ 
1 
І 
| 
1 
! 
| 
| 
| 
П 


TABLE 15.--WATER MANAGEMENT--Continued 


Drainage 


Pond T Embankments, 
reservoir | dikes, and 
areas | levees 
| 
Ц 
| | 
Severe: ‘Severe: Deep 
depth to rock,! thin layer. | 
seepage, | | 
в1оре. | | 
р | 
| | 
Severe: ISevere iDeeo 
slope. | piping. | 
1 1 
| | 
Severe: ISevere: iDeep 
slope. | piping, | 
| large stones. | 
| i 
1 1 
| 1 
П П 
1 1 
| j 
Severe “Модегаће: {Deep 
slope. | piping. | 
[i 
1 1 
Зеуеге !беуеге |Deep 
slope. | piping, | 
| large stones. | 
| 1 
1 1 
беуеге: ISevere: Deep 
seepage. ! seepage. | 
t 1 
| | 
Severe: iModerate: iDeep 
slope. | piping. | 
1 1 
| | 
Severe: {Severe {Deep 
seepage, i piping, i 
slope. i thin layer. | 
1 1 
| | 
Severe: IModerate: IDeep 
slope. | piping. ! 
1 
| | 
Severe: IModerate: Deep 
seepage, | thin layer. | 
slope. ! 
т р 
1 | 


to 


to 


to 


to 


to 


to 


to 


to 


to 


water 


water 


water 


water 


water 


water 


water 


water 


Slope, 
large stones, 
droughty. 


Slope, 
droughty. 


Large stones, 
rooting depth, 
slope. 


Slope, 

erodes easily. 
Slope, 

large stones, 
droughty. 
Slope, 
droughty. 
Slope---------- 
Slope, 

thin layer. 
Slope---------- 
Slope, 
droughty. 


and 


| 
| 
| diversions waterways 
1 
1 
|| 
| 


оре, 
arge stones, 
epth to rock. 


рн 


Slope, 
large stones. 


Slope, 
erodes easily. 


Slope, 
large stones. 


Slope, 
erodes easily. 


ope, 
rea reclaim, 
rodes easily. 


own 


Soil Survey 


Grassed 


Large stones, 
slope, 
droughty. 


Large stones, 


slope, 
droughty. 


Large stones, 
slope, 
rooting depth. 


Slope, 
erodes easily. 


Large stones, 
slope, 
droughty. 


iDroughty. 


Slope, 
erodes easily. 


Slope, 
erodes easily, 
area reclaim. 


Slope, 
erodes easily. 


iToo arid, 
Slope, 
droughty. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 16.--ENGINEERING INDEX PROPERTIES 


(Тһе symbol < means less than; > means more than. Absence of an entry indicates that data were not estimated) 


| gravelly clay 
| loam, very 

| cobbly clay 

| loam. 

1 


| | 1 Classification \Frag- | Percentage passing | | 
Soil name and {Depth} USDA texture | T Iments | sieve number-- {Liquid | Plas- 
map symbol | ! | Unified | AASHTO 1» 3 | | | T | limit | ticity 
| | | | linches| 4 | 10 | 40 | 200 | | index 
1 Р 
|| | | Бе ЭИ ЭЭ чи NER. 
АрА===-===9====95 | 0-2 |оап------------- IML, CL- ML, |A- 4, A-6 | O | 100 | 100 180-100160-75 | 30-40 | 5-15 
Arvada Variant | | р сі. | | | | i | | 
! 2-10lClay, silty clay ІСН, МН 14-7 Го | 100 | 100 он 95 | 50-70 | 20-40 
Н | loam, clay loam.} i | | i i | Н 
110-36} iClay loam, silty ІСІ, CH 1А-7 NE | 100 | 100 25 100) 70-90 | 40-60 | 15-30 
1 с1а 1 1 1 1 ! 1 1 
р i y toam. П 1 i р 1 П 
136-601С1ау loam, silty ich, CH 1А-6, A-7 | 0 { 100 195 100185-100! 160 90 | 35-55 | 12-27 
clay loam, loam. | | | | | | | 
| 2t | | | | | | | 
AsA*: ЖИ. | | ME ИУ ТЕК | 
Arvada---------- | 0-3 {Fine sandy loam {SM [А-4 0 ІВ0-100!75-100160-80 135-50 | 15-20 | МР-5 
| 3-12!С1ау, silty clay ІСІ, CH {А-7 | 0 180-100! 75-100170-100165-95 | 40-65 | 20-35 
! | loam, clay loam.! i | H i i i | | 
!12-60!С1ау loam, silty ІСІ, 1А-7 0 180-100!75-100!70-100!55-90 | 40-50 | 15-25 
| | clay loam, clay. ! i | || i | i i | 
| Н | | Н | | | i | | 
Slickspots. 1 1 1 ! 1 П I! 1 t I 1 
P MEM | | | | | | | | ! 
| | 0-2 iVery fine sandy {ML 'А-4 | o 185-100185-100170-95 150-65 | 20-25 | МР-5 
Barnum i 1 loam. i | | | | { | 1 i 
| 2-60{Stratified clay {CL {А-6 | 0 185-100/85-100170-95 150-75 | 30-40 | 10-20 
| ! loam to fine i | i | | | i i i 
П П t t 1 1 1 1 1 1 1 
| (| sandy loam. Н i | ' р 1 1 р і 
кон TEE і | | | | 
е І [ ' ! ) І ! 1 [ 1 [ 
Barnum---------- | 0-2 lVery fine sandy {ML 'А-4 ! 0 185-100185-100170-95 150-65 | 20-25 | NP-5 
1 1 loam 1 } 1 І 1 1 + 1 1 
1 П М t 1 1 1 ! 1 } 1 1 
| 2-60!Stratified clay !CL !А-6 ГО 185-100!85-100!70-95 150-75 ! 30-40 ! 10-20 
! | loam to fine | | | | | | | | | 
о | | | | | | | | | 
t 1 1 1 1 1 t 1 [| 1 
Winetti--------- ! 0-5 !Cobbly loam------ ISM, SM-SC,lA-4 120-30 !75-85 [70-80 !50-70 !40-60 | 20-30 | NP-10 
р i -MT i р р р t 1 р і 
! | ‚ ML, CL-ML; р р 1 ' І р i 
| 5-30}Very gravelly ISM !А-2, A-1 1 0 170-100!40-90 135-65 !15-35 | 15-25 | NP-5 
! | sandy loam, Н | i } | Н | | | 
! ! sandy loam, | i i i | | | Н | 
| | loamy sand. | ! | | | i } | | 
130-60 |Меку cobbly IGM, SM, |А-1 | 0-40 135-60 125-50 115-30 | 5-15 | --- | NP 
| | sandy loam. ! СР-6М, ! | | | | | | | 
1 ! Sp- Й i р 
мн ME ЛК КЕК КӨККЕ М ИСЕ. 
ВгА, BrB--------- ! 0-6 [Silt 1оап-------- ICL, ML 'А-4, А-6 | 0-10 !95-100195-100190-100180-95 | 30-40 | 5-15 
Bullflat | 6-2115414у clay loam, ІСІ. 1A-7, А-6 | 0-15 195-100185-100180-100175-85 | 35-50 | 11-25 
|. ent dom, ctay | | | POP P oP od e| 
| | loam. i р 1 i р П 1 | i 
121-28!Silt loam, silty ІСІ. 'А-6, А-4,! 0-25 !95-100!85-100!75-90 170-85 | 30-50 ! 8-25 
| | clay loam, clay | | А-7 | | | | | 
i | loam. | i i | i | | 
|28-60\бтаме11у clay іс, Mb,  !A-6, А-4,! 5-50 !80-100!55-80 150-75 140-70 | 30-45 ! 7-20 
| ! loam, very i SC, 5М | А-7 | | Н | Ң 
| | | MEN || | 
1 1 4 1 1 1 i | 
| | | | i | | i 
һ V Ц 1 1 1 1 1 
1 1 1 1 1 ! 1 4 
1 1 1 1 1 1 1 1 
1 t } i 1 1 1 1 
1 1 1 1 1 1 1 г 


See footnote at end of table. 
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Soil name and 
map symbol 


ње 


BsB*; 
Bullflat-------- 


Cordeston------- 


Mocmont--------- 


Rock outcrop. 


со 
1 
БА 


21-281 


TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 
Н [ | Classific | ! | | 


USDA texture 


silt loam, clay 


loam. 


Silt loam, silty 
clay loam, clay 


loam. 


28-60|Gravelly clay 


0-10, 
10-45| 


45-60iLoam, very fine 


Loam 
Loam, very fine 
| sandy loam, silt 


loam, very 
gravelly clay 
loam, very 
cobbly clay 
loam. 


loam. 


sandy loam, clay| ML 


loam. 


1 
12-15 !Сһаппегу loam, 


сһаппегу silt 
1оап. 


15-41! Ivery channery 


41-60|Weathered bedrock 
| 


1 
0-12!Gravelly loam---- 
! 


loam, extremely 


channery loam, 
very channery 
silt loam. 


| 
12-50jVery gravelly 


50-60 


clay loam, very 
gravelly sandy 


clay loam. 


Extremely 


gravelly loam, 
extremely 


gravelly sandy 


loam, very 
gravelly loam. 


See footnote at end of table. 


H ation ‚Ргад- | Percentage passing H 

| | iments | sieve number-- {Liquid | Plas- 

| Unified | AASHTO ! > 3 | | | | | limit | ticity 

! ! inches! i 10 | 40 ! 200 | ! index 

| | | Pot | | | | 1 Pet | 

1 1 1 | I 1 i 1 Е 1 

! і 1 1 І І 1 1 ! 

| | | НЕ | | | 

ICL, ML jA-4, А-6 | 0-10 |95-100]95-100!90-100!80-95 | 30-40 ! 5-15 

ісі, 1А-7, А-6 | 0-15 195-100185-100180-100!75-85 | 35-50 | 11-25 

р | | | | | | i ! 

i | i i | | | | i 

ICL 1А-6, А-4,! 0-25 !95-100!85-100!75-90 170-85 ! 30-50 ! 8-25 

| T MD MEME MN || | 

| Н | і Н | р i | 

iCL, ML, 1А-6, А-4,! 5-50 180-100!55-80 150-75 140-70 } 30-45 | 7-20 

| SC, SM | А-7 | | | | | | | 

1 1 1 | 1 1 1 ! 1 

Ц 1 1 1 1 1 1 Ц 1 

! 1 і Ц ! I ! 1 1 

1 ! 1 1 1 1 | } ! 

! І 1 П 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 

1 1 | } 1 П i 1 1 

І 1 I j| 1 1 1 1 1 

| | HUE ИН ЭИ ЖИ И | 

ІМ, CL-ML |А-4 1 0 185-100185-100!80-90 160-70 | 20-25 | NP-5 

iCL-ML, CL [А-4, A-6 | о 185-100180-100180-90 160-70 | 25-35 | 5-15 

| | | | | | | р | 

| | | | | | i | i 

ICL, CL-ML,{A-6, A-4 | 0 185-100185-100185-95 160-80 | 20-35 ! NP-15 
1 1 1 ! 1 $ 1 

i | | р | | Н р i 

1 1 1 1 1 і 1 1 t 

1 1 1 + t 1 1 ! t 

1 1 i ' 1 t 1 1 1 

р i | р | i | | i 

IML, CL, 'А-4, A-6 | 0-5 190-100!80-95 170-85 155-75 | 25-40 | 5-15 

! CL-NL | | | | | | | | 

IML, CL, 'А-4, A-6 | 0-10 180-100170-100160-80 {50-65 | 25-40 ! 5-15 

1 I 1 1 | 1 1 1 1 

1 CL-ML i i 1 | | | 1 1 

| | NEM NM ке ИКИ те | 

ICL-ML, GC,{A-4, А-6 110-50 170-100160-100150-85 140-75 | 25-40 | 5-15 

, ' 1 1 1 } Ё 1 t 

| SC, CL І І [ | i І t 1 

1 ! ! t 1 П 1 t i 

t 1 1 1 1 t 1 1 1 

1 1 1 1 ! 1 1 1 1 

І 1 1 1 } 1 ! 1 | 

1 1 һ t ' | ! | | 

1 1 1 1 1 1 1 1 1 

І Е i Zee | cee eee T'ese eee b oase E et bs ang 

і 1 і 1 1 ! 1 1 1 

| | | | | | | | | 

15М-5С, 5М,!А-1, A- ке 5-10 170-80 155-75 |35-75 !15-45 i 20-30 | 5-10 

! SC Г А-4 | | | | i i 

IGC, SC, ЈА-2, А-6 '10- 20 |45-85 130-60 !20-50 !10-40 | 25-35 | 10-20 

1 GP-GC 1 I П 1 i П П 

1 , 1 1 1 1 1 1 і 

| 5Р-5С | ! | | ! | | 

| | н О NNNM | 

IGM, СР-СМ,!А-1, А-2 110-25 130-55 130-50 |20-45 110-30 | «25 | NP-5 

1 GM-GC | П } 1 | | 1 

1 ' 1 1 } 1 1 і 

1 ' t 1 ! 1 1 1 

П t i 1 1 } ! 1 

} 1 1 Г 1 1 1 1 

і 1 1 1 1 І 1 1 

П I 1 1 1 1 t 1 

| 1 1 1 1 1 1 I 

1 1 | 1 1 1 ! һ 

1 1 1 1 1 1 | 1 

1 1 1 ! 1 1 1 і 

1 і 1 1 ! 1 L| ! 

| | || 1 ! ! 1 1 

Ц | 1 1 4 1 1 t 

$ 1 1 1 1 1 1 | 

1 1 t 1 1 1 1 1 


Soil Survey 
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


T | | Classification TFrag- | Percentage passing | H 
Soil name and {Depth{ USDA texture | | ‘ments | sieve number-- ILiquid | Plas- 
map symbol | ! | Unified | AASHTO |›3 | | | ү | limit | ticity 
! ! ! | ‘inches! 4 | 10 ! 40 ! 200 | ! index 
ки | | iE | | [P DEMO 
' 1 1 4 1 1 1 1 1 ' ү, 
BuE*: | i | i i | | ! | | | 
Buska----------- ! 0-12!Loam------------- IML, CL,  !A-4, A-6 ! 0-5 !90-100!80-95 !70-85 155-75 | 25-40 | 5-15 
1 1 ! CL-ML 1 ! $} 1 | 1 
1 1 1 1 1 i 1 1 1 1 1 
112-15|Channery loam, IML, CL, {A-4, A-6 | 0-10 180-100170-100160-80 150-65 | 25-40 | 5-15 
| | channery silt | CL-ML | | | | | i | | 
| | loam, ! | ! І р 1 1 П і 
115-41!Уегу сћаппегу ICL-ML, GC,!A-4, А-6 !10-50 !70-100!60-100!50-85 140-75 | 25-40 | 5-15 
! | loam, extremely | SC, CL | | | | i | | j 
1 1 , L| , 1 1 | | | | | | 
i | channery loam, | Н i П | 1 i [ i 
р | very channery | | | | | | i Н ! 
| ! silt loam. | i i | | | | | | 
141-60 Меайһегей bedrock}  --- | --- ! --- | --- | --- | --- | --- | === | === 
1 1 1 I 
1 1 1 і 1 1 | | 1 1 1 
1 1 1 1 1 | 1 1 т 1 1 
Rock outcrop. | | | | | | | | | | 
ВуС*: | i | i | | | | t Н | 
Buska----------- { 0-12lLoam------------- IML, CL, (А-4, А-6 | 0-5 !90-100!80-95 !70-85 155-75 | 25-40 | 5-15 
| | | CL-ML | ! | | | i | | 
112-15!Сһаппегу loam, ML, CL, !А-4, А-6 ! 0-10 !80-100!70-100/60-80 150-65 | 25-40 ! 5-15 
| ! channery silt | CL-ML | | | | | | | | 
| | loam. | | | | | | | | | 
115-41!Үегу channery !CL-ML, GC,!A-4, А-6 !10-50 !70-100!60-100/50-85 140-75 | 25-40 | 5-15 
! ! loam, extremely | SC, CL ! | | | | | i | 
i i channery loam, | i і | | | i | 
| | very channery | | i | i | i } | 
Н | silt loam. i i | | | | i ) | 
(41-60 i Weathered bedrock; --- | че ! === | --- | --- | === === ! Bes | sem 
1 1 
1 t 1 F 1 1 1 1 1 1 | 
Virkula--------- | 0-13!Loam------------- 'ML, CL !A-4, A-6 | 0 190-100175-100160-95 !50-85 ! 30-40 ! 5-15 
113-45|Clay loam, silty ІСІ,, CH,  !A-7, А-6 | 0-5 190-100!85-100!85-100!80-95 | 35-55 | 11-25 
| | слу loam, silt | ML, CH | | р | | | | | 
D | loam. i П | р | р 1 І | 
!45-60!Сһаппегу silty !СІ, SC 'А-6, А-7,! 0-15 190-100140-85 135-75 |25-60 | 30-50 | 8-25 
| | clay loam, very | | А-2, A-4} | i | | | | 
! | channery silty | | i i | | | ! | 
| | clay loam, clay | Н | i i ! i i 
i | loam. i i | i ! | | | | 
t 1 1 1 1 1 1 І 1 1 Т 
1 F 1 1 1 t 1 | 1 | | 
BwE*: i | | i | i i | | i р 
Butche---------- ! 0-4 iCobbly loam------ ISM, SC,  !A-4, А-6 !15-35 | 70-100160-100160-100135-70 | 25-40 i 3-15 
1 і i ! ML CL 1 t 1 1 1 
1 1 1 , т 1 1 1 | 1 1 || 
| 4-10|СоЬр1у loam, fine}/ML, CL, !А-4, А-6 115-45 !75-100160-100160-100/35-65 | 25-40 | 3-15 
i | sandy loam, ! SM, 5С | | i i i | i | 
| | channery fine | ! ! i | i H | i 
! ! sandy loam. | | | ! | | | | | 
!10-60'!Unweathered I --- bo -- db Ñ oses P. FP. J ese P - | --- 
| | bedrock. i ! | | | | } | | 
| | | | | | | | | | | 
Rock outcrop. | | | | | | | | | | | 
1 1 1 1 1 П 1 1 1 1 1 
CcE* i | | | | | | | i | | 
CET | П [ 1 t 1 і р 1 П р 
Сапуоп---------- | 0-4 lLoam------------- 1ML, CL,  !A-4 | 0-5 190-95 175-95 150-95 150-75 ! 15-30 | 2-10 
i | CL-ML i | i i | | i | 
4-18 | Very fine sandy ML, SM, А-4 | 0-5 160-95 150-95 145-95 135-75 | «20 | NP-10 
ee | | ! ! | | | 
i | i | | | | | 
t 1 1 і І 1 1 | 
t 1 1 I 1 1 1 1 
1 1 1 ! 1 1 1 i 


1 
1 
t 
i 
| | loam, loam, ! 
i | gravelly loam. | 
118-60 Weathered bedrock! 
1 1 
1 1 1 


See footnote at end of table. 
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sieve number-- ‘Liquid las- 
t 


sandy loam, clay} ML | 
1 


loam. 


1 1 [| 
1 1 1 П Р 
| П ' 1 1 
map symbol ! | Unified | AASHTO | › 3 | T T H | limit | ticity 
! | ! linches| 4 | 10 ; 40 ! 200 ! 1 index 
|I | | | | Pet | р i | | Pet | 
qp oUm 1 + | + 1 1 1 1 1 1 
1 1 | 1 1 1 1 ( 1 1 1 
СсЕ*: | | | i | ! | | | | | 
Bridget--------- | 0-9 {Very fine sandy ML, CL-ML,/A-4 0 195-100195-100185-100 | 80-100; 20-35 | 2-10 
| | loam ! CL ! i | | І i 
1 ! * t 1 | 1 1 1 t 1 1 
| 9-17!Very fine sandy !ML, CL-ML,!A-4 | 0  195-100/95-100185-100!80-100! 20-35 ! 2-10 
| | loam, silt loam.! CL | | | i | | ! i 
117-60!Уегу fine sandy  !ML, CL-ML,!A-4 | 0 !95-100!95-100!85-100!80-100! 20-35 ! 2-10 
| | loam, loam, silt} CL | | | | | | | | 
| | loam. ! | | | i i | | ! 
| } 1 ! | П t 1 1 1 П 
t 1 ! 1 | | Ц } 1 | 1 
CaF*: | | i | | | Е i р | | 
Сапуоп---------- | 0-4 jLoam------------- iML, CL, — jA-4 i 0-5 190-95 175-95 150-95 150-75 | 15-30 | 2-10 
| | | CL-ML | | | i i i | | 
| 4-18|Very fine sandy |М1, SM, ЈА-4 | 0-5 160-95 150-95 145-95 135-75 | «20 ! МР-10 
| | loam, loam, | SC, GM |! | | | i | | | 
| | gravelly loam. ! | | | | | | | | 
118-60|]Weathered bedrock} --- poc dc |--- |--- jd P dol. |» lI 
| | р | i | | | i | | 
Rock outcrop. ! | | | | | | | i | ! 
1 1 1 | ! 1 1 1 t 1 | 
1 1 1 1 t і | t ! 1 1 
CkC*: ! | | | i i | i ! | | 
Citadel--------- ! 0-10!Loam------------- ICL, ML 1А-6, А-4 | 0-5 195-100195-100185-100155-80 ! 25-40 ! 3-15 
110-34!Clay loam, clay !СІ, CH 1А-6, А-7 | 0-25 !90-100175-100170-100165-95 | 35-55 ! 15-30 
134-42!Loam, clay loam, ІСІ. |А=6, А-7 | 5-30 !85-100170-100165-100160-95 ! 30-50 ! 10-25 
| | gravelly clay | | | | | | i i | 
! ! loam. | ! ! i | | і i | 
142-60!Gravelly clay ICL, CL-ML |А-6, A-7,| 5-40 185-100165-100!60-100155-95 ! 25-45 | 5-20 
| | loam, loam, clay} | А-4 | i | | | | | 
! ! loam. | | | | | | р | i 
| | | | | | | | | | | 
Vanocker-------- | 0-2 |Сһаппегу loam----|ML, CL, 1А-4, A-6,| 0-10 160-80 155-75 !50-70 !45-70 ! 30-45 ! 7-20 
i ! | SM, 5С | A-7 ) i | | | ! | 
| 2-13jGravelly silty ІСІ, SC, 6С!А-6, A-7 | 5-15 160-80 150-70 !45-65 140-60 ! 30-45 ! 10-20 
| ! clay loam, very | | | | ! | | | | 
| | channery clay | | | | Н | | | ! 
| | loam, very | | | | Н | | | i 
| | channery clay | i | | | | | р i 
| | loam. | | | | | | | | | 
113-60!Very gravelly ІС, GC, |А-6, А-4 | 5-25 150-70 140-60 140-55 135-55 ! 30-40 ! 7-15 
| | silt loam, very | ML, GM | | | | | | | | 
| | gravelly loam, | | | ! i Н | | р 
| | very channery | | | i | | | | | 
| ! loan. | | | | | | | | i 
| | | | | | | i ! | | 
СоА-------------- ! Q-1l0íLoam------ ------- ! ML 1А-4 10 195-100180-100175-90 150-70 ! 25-35 ! NP-10 
Colombo 110-60!Stratified clay {ML |А-4, А-6 | 0-5 190-100!75-100170-90 150-60 ! 30-40 ! 5-15 
! | loam to sand.  ! | | | ! i i | | 
1 1 } | ! 1 1 t 1 1 1 
і ! 1 | 1 t 1 1 1 1 1 
СрА*: | | | | i i | i | | | 
Colombo--------- ! 0-10!Loam------------- ! ML А-4 i O  195-100/80-100!75-90 150-70 1 25-35 ! NP-10 
110-60/Stratified clay  !ML 1А-4, А-6 | 0-5 190-100!75-100!70-90 150-60 | 30-40 ! 5-15 
! | loam to sand. | | i | | | | | 
| i 1 1 t 1 1 ! 1 4 П 
1 i 1 I 1 y 1 t 1 1 1 
Urban land. | | i | | | | | | | 
| | | | | | | | ! | | 
СуВ-------------- ! 0-10! оаш------------- IML land i O |85-100185-100180-90 !60-70 ! 20-25 | NP-5 
Cordeston i10-45jLoam, very fine {CL-ML, CL !А-4, A-6 | О !85-100180-100!80-90 !60-70 | 25-35 | 5-15 
| sandy loam, silt! | | | | | ! i | 
! loam. | | | | Н i | i | 
А-6, А-4 | О 185-100185-100185-95 160-80 ! 20-35 | МР-15 
| | i | | | ! | 
1 1 1 1 1 ! 
1 Т | і 1 Ц 
1 1 1 | 1 1 
' | | і 1 1 


т 

| 

Н i 

\ 45-60 Loam, very fine ICL, CL-ML, 
i 

1 

1 

1 


See footnote at end of table. 
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| loam. 
1 
1 


1 T | Classification Frag- | Percentage passing H | 
Soil name and |Depth; USDA texture | | iments | sieve number-- {Liquid | Plas- 
map symbol | | | Unified | AASHTO |›3 | | Т | | limit | ticity 
| | ! | ‘inches! 4 | 10 ! 40 1200 | | index 
ЕЕ 
р In р ! ! ! Pet П 1 П | 1 Pct р 
| р | | | | | | | | | 
НеЕ-------------- ! 0-6 !Channery loam----!ML, CL-ML !A-4 115-45 180-95 165-90 155-80 !50-65 ! 25-35 | 3-10 
Heely | 6-17{Very flaggy loam,!ML, CL-ML,jA-4, А-2 145-70 {60-95 135-75 130-70 125-65 | 25-35 | 3-10 
| | very £laggy ! SM, SM-SC! | | i | | i | 
р | sandy loam, | | | ! | | | | | 
| | flaggy clay ! | | i | i i Н | 
| loam. | | | i i | | i | 
!17-27!Extremely flaggy !ML, CL-ML,!A-4, А-2 145-75 150-90 135-70 !30-65 125-55 | 25-35 | 3-10 
| ! sandy loam, ! SM, SM-SC} | | i | | | | 
| | extremely #1адду! | | | | | | i | 
| | loam. ) | | i i | | | | 
! 27-60! Unweathered | --- bo -- de dP-- | =-= f ==- P. l c | =-= 
| | bedrock. і | | | | | i | | 
1 i Т П I 1 1 | 1 1 | 
t [| 1 1 | ' || | i 1 1 
HfC*: | ! | i | Н | | | i | 
Нее1у----------- ! 0-6 !Channery loam----!ML, CL-ML !A-4 !15-45 !80-95 165-90 155-80 !50-65 | 25-35 | 3-10 
! 6-17!Very flaggy loam,!ML, CL-ML,!A-4, А-2 |45-70 !60-95 135-75 !30-70 125-65 | 25-35 | 3-10 
| | very flaggy | SM, SM-SC| | | | | | | | 
| | sandy loam, | | | i | | | | | 
| | flaggy clay ! | | | | | | | | 
| | loam. | | | | | | | | | 
117-27 Extremely flaggy !ML, CL-ML,!A-4, А-2 !45-75 150-90 135-70 !30-65 125-55 ! 25-35 ! 3-10 
| ! sandy loam, ! SM, SM-SC! | i i | | i i 
! | extremely flaggy| ! | | i | ! | | 
| | loam. | i | | | | і i | 
127-60! Unweathered bo 0 [Pol d P d P d | =-= | ТЕ 
| | bedrock. | | | | | | | | | 
| | | | | | р | j | | 
Cordeston------- | 0-10lLoam------------- IML, CL-ML jA-4 | o  {85-100{85-100}80-90 {60-70 | 20-25 | NP-5 
!10-45'Loam, very fine !CL-ML, CL !A-4, А-6 | 0 !85-100!80-100!80-90 !60-70 ! 25-35 ! 5-15 
| | sandy loam, silt} | | | | | | i 
| | loam. [ | i ! ! | | i | 
'45-60!Loam, very fine CL, CL-ML,!A-6, А-4! 0 !85-100!85-100!85-95 160-80 | 20-35 | МР-15 
i | sandy loam, clay| ML | | Н | | | i 
| | loam. i i ! i i ! | i | 
i i i i | i | ! ! i | 
Нов, HgD--------- | 0-5 !Cobbly loam------ 'SM-SC, ТА-4 115-30 160-95 160-80 145-80 !35-60 ! 25-30 | 5-10 
Hilger | | | CL-ML, | | | | | | i | 
| | | CL, 50 | | i | | | | | 
| 5-18 Уегу cobbly clay !0С, CL, $С!А-6, А-2 135-55 155-85 150-80 140-75 130-70 | 30-40 | 10-15 
| | loam, very | | | i | i | i | 
| | cobbly loam. ! | | | | | | | | 
!18-26!Extremely cobbly !GM-GC, 'A-2, A-4,135-65 140-75 130-70 125-65 120-60 | 25-30 | 5-10 
| | loam, very | CL-ML, | А-1 | | | | j | | 
| | cobbly loam. | GC, CL | | i | | | | ! 
!26-60!Extremely cobbly !GM-GC, GC !A-2, А-1 150-70 140-55 130-45 !25-40 !20-35 | 25-30 | 5-10 
| | loam. | | | | | | | | | 
1 1 1 n 1 1 1 1 1 1 | 
1 1 1 1 1 1 1 1 1 1 | 
НтЕ*: | | | | | | | | | | | 
Hilger---------- ! 0-6 !Cobbly loam------ 'SM-SC, 'А-4 115-30 !60-95 160-80 145-80 135-60 ! 25-30 | 5-10 
| | | CL-ML, | | | i | i | | 
| | | CL, SC | i ) | | } i | 
| 6-18!Very cobbly clay !GC, CL, SC!A-6, А-2 !35-55 !55-85 !50-80 140-75 !30-70 ! 30-40 ! 10-15 
| | loam, very Н Н i | | | | } | 
! ! cobbly loam. | | | | i i | i 
118-28 | Extremely cobbly !GM-GC, !A-2, А-4,!35-65 !40-75 !30-70 125-65 !20-60 ! 25-30 | 5-10 
| | loam, very | CL-ML, i A-1 | | | | | | | 
| | cobbly loam. | GC, CL | | | | | | | | 
|28-60 | Extremely cobbly 1GM-GC, ос A- 2, А-1 150-70 140-55 130-45 25-40 120-35 | 25-30 | 5-10 
1 
| i | | | | і | i i 
1 1 П 1 V 1 I 1 1 1 
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


very gravelly 
fine sand, very 
cobbly loamy 
fine sand. 
Unweathered 
bedrock. 


1 П р sation - Ц 
Soil name and {Depth} USDA texture | ] iments | sieve number-- Liquid | Plas- 
map symbol | | | Unified | AASHTO !>3 | | і | | limit | ticity 
| | | ! iinches! 4 | 10 ! 40 1200! | index 
B р р р | Pot | Д | р | Pet | 
| in } 1 1 1 1 1 1 1 1 1 
П 1 1 t 1 1 1 і 1 1 1 
HmE*: i i | | | | | | | | | 
Metre----------- | 0-5 !Сіау------------- ICH, MH 1А-7 Го | 100 | 100 195-100!85-100! 55-80 | 25-45 
| 5-26!С1ау------------- ІСН, MH 1А-7 0 | 100 !95-100!95-100!85-100! 65-85 ! 35-45 
126-36|Silty clay, clay |CH, MH {А-7 | 0 | 100 190-100170-100160-100! 65-85 | 35-45 
136-60|Иеаї{һегей bedrock}  --- bo dc doc doc dec db 4| | Е 
| | | | Н | | i | | } 
HnB* | | | i i | j | | | | 
Hilger---------- | 0-5 ÍCobbly loam------ ISM-SC, 1A-4 115-30 160-95 160-80 145-80 135-60 | 25-30 | 5-10 
| | | CL-ML, | | | ! | i | | 
i i i CL, 5С | | | | | | | | 
| 5-18lVery cobbly clay |GC, CL, SC!A-6, А-2 !35-55 155-85 150-80 140-75 130-70 | 30-40 | 10-15 
| | loam, very i i i | | | i ! i 
| 1 cobbly loam. ! i | i | i | | i 
118-26! Extremely cobbly IGM-GC, ІҺ-2, А-4,!35-65 140-75 130-70 125-65 120-60 | 25-30 | 5-10 
| | loam, very | CL-ML, } A-1 Н i | | | | | 
| | cobbly loam. | GC, CL | i | | | i | | 
126-60! Ех&гете1у cobbly iGM-GC, GC (А-2, А-1 150-70 140-55 !30-45 125-40 120-35 | 25-30 | 5-10 
| | loam. | | i i | | | | | 
1 1 1 1 1 ! || 1 ! 1 1 
Ц 1 1 1 1 1 | 1 t 1 1 
Urban land. | | | | | | | і i | | 
t 1 1 ! 1 1 1 і t 1 1 
1 1 1 1 1 t 1 | 1 ! 1 
Нор“ : | i i i | i | | | | | 
Hilger---------- | 0-5 |Cobbly loam------ {SM-SC, 1A-4 115-30 160-95 !60-80 145-80 {35-60 | 25-30 | 5-10 
| | | CL-ML, | | | | | | i | 
| ! 1 CL, 5С | | i i i | | | 
| 5-18!Very cobbly clay !GC, CL, $С1А-6, А-2 135-55 {55-85 150-80 140-75 130-70 | 30-40 ! 10-15 
| | loam, very | | | ! | | | i i 
| { cobbly loam. i i | } } | ) i | 
118-26! Ехігепеіу cobbly !GM-GC, А-2, А-4,135-65 140-75 130-70 125-65 120-60 ! 25-30 ! 5-10 
р | loam, very | CL-ML, | A-1 | i | | | | | 
| | cobbly loam. | cc, ср |! i | | i р | р 
126-60! Ехігепеіу cobbly |GM~GC, GC |А-2, А-1 150-70 140-55 130-45 (25-40 120-35 ! 25-30 | 5-10 
i | loam. | | | | i | | i | 
Н | | ! | | | | | i | 
Virkula--------- | 0-4 {Silt loam-------- {CL-ML, CL |А-4, A-6 | 0 190-100} 75-100160-100! 55-95 | 25-40 | 5-15 
| 4-45|Clay loam, silty ICL, CH, 1А-7, А-6 | 0-5 190-100!85-100185-100!80-95 | 35-55 1 11-25 
| | clay loam, silt | ML, CH | | | | | | | | 
! 1 loam 1 П 1 1 1 1 ! 1 1 
1 1 LI 1 1 1 1 1 1 1 1 1 
145-60|Cobbly clay loam,|CL, SC |А-6, А-7,! 0-25 190-100140-85 135-75 125-60 | 30-50 | 8-25 
| | very gravelly | | А-2, А-4! | i i | | i 
! clay loam, clay ! | i i i i | | і 
| loam. | | Н | | | | ! i 
} 1 1 П | ! $ | t І 
і 1 1 1 | 1 } 1 i || 
BtG*: ! р | i | i | | i ! 
Hopdraw---2------ i 0-3 {Cobbly loamy Ғіпе!5М, 5М-5С,!А-2, А-4 115-55 160-90 !50-85 145-80 125-40 | «25 | NP-7 
sand. | GM, GM-GC} | | | | i i i 
3-44 i Very gravelly ISM, SM-SC,[A-1, А-2 125-60 145-80 !30-70 125-65 |15-35 | <25 | МР-7 
1 а 1 1 1 H 1 [ 1 1 
V GM, GM GC, 1 1 1 1 H 1 1 
1 1 1 ! 1 ! 1 1 
1 ! І І 1 у 1 1 
1 1 1 1 1 1 і 1 
1 1 1 1 V 1 1 1 
1 t } 1 т 1 1 1 
| І i 1 1 | | | 
1 1 1 I 1 1 1 t 
1 1 i 1 1 1 1 1 
і 1 ! 1 t 1 1 1 
+ П 1 1 1 1 1 1 
1 1 t П 1 1 1 1 
1 і 1 1 1 1 1 ! 
i t 1 1 } 1 р 1 
1 1 1 t 1 1 1 1 


} 
1 
І 
1 
1 
1 
t 
1 
1 
Г 
1 
1 
Н 
р loamy fine sand, 
1 
t 
1 
1 
t 
! 
1 
1 
1 
1 
1 
1 
1 
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Soil name 
map symb 


NnE*: 
Norrest--- 


Fairburn-- 


PaE*: 
Pactola---- 


Virkula---- 


and 
ol 


Rock outcrop. 


PhD*: 
Paunsaugunt 


8-32 
32-60 
0-3 


3-18 


18-60 


0-11 


11-18 


42-60 


113-45 


45-60 


0-6 
6-11 


11-60 


1 
1 
1 
і 
1 
1 
1 
1 
һ 
1 
1 
Ц 
1 
1 
1 
1 
І 
! 
t 
Ц 
Ц 
V 
! 
Ц 
1 
! 
Ц 
1 
I| 
i 
I 
і 
Ц 
[| 
1 
1 


TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 
| Classification fFrag- Percentage passing i | 


USDA texture 


Cobbly silty clay!CL 
loam. ! 
Cobbly silty clay|CL, CH 
loam, cobbly | 
silty clay. | 
iSilty clay loam, ІСІ, CH 
| silty clay. | 
{Weathered bedrock! --- 
і 1 
1 } 
iCobbly silty clay|ML, CL 
| loam. | 
[Silty clay loam, |ML, CL 


| silt loam, clay | 
| loam. ! 
|Weathered bedrock} 
1 | 


!С1ау------------- ICH, MH 


1 
i | 
| | 
|Сћаппеку loam, ! 
| сћаппегу silt | 
| loam. | 
|Сћаппеку clay | 
| loam, very | 
channery clay | 
loam, very | 
channery silty | 
clay loam. | 
Extremely i 
channery clay | 
loam, very | 
channery clay | 
loam, extremely | 
channery silty | 
| clay loam. ! 
‘Unweathered i 
р bedrock ! 


t 
| 
t 
Ц 
1 
Ц 
1 
1 
1 
1 
1 
1 
П 
[ 
1 
t 
1 
[| 
1 
[| 
1 


{Clay loam, silty !CL, CH 
| clay loam, silt | ML,CH 
! loam. 

iChannery silty 
clay. loam, very 
channery silty 
clay loam, clay 


loam. 


{Gravelly loam---- 


iVery gravelly 
| loam, very 
| cobbly loam. 
'Unweathered 


| bedrock. 
| 
1 


See footnote at end of table. 
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SS састы) 
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10 | 
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| 
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1 | 1 
95-100!95-100!85-100!70-95 
i) 1 і 


+ 1 | 
95-100! 95~100!85-100! 70-95 
1 1 


1 1 
95-100 90-100} 85-100; 80-95 


| i 
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i i 
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100 195-100/85-100| 
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50-90 140-70 135-55 


45-90 145-75 |40-65 


60-90; 45-75:40-70 


1 
1 
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 
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| | | Classification TFfrag- | Percentage passing | | 
Soil name and Depth! USDA texture | | iments | sieve number-- {Liquid | Plas- 
map symbol | | | Unified | AASHTO |>3 | H | | | limit | ticity 
| | | | {inches} 4 | 10 | 40 [200 | | index 
| In | | | г Pct | | | | | Pet | 
1 П 1 ! П } 1 1 1 1 1 
| 1 1 1 1 1 і 1 1 1 1 
RpC*: | | | i i | | | | | | 
Lakoa----------- | 0-5 Very fine sandy !CL, CL-ML !A-4, A-6 | 0 | 100 | 100 185-95 160-75 | 25-35 ! 5-15 
i | loam. i ! | 1 | | П і 1 
| 5-11!5алау clay loam, !CL, SC 'A-4, А-6! O | 100 ! 100 !70-90 140-70 ! 30-40 | 8-15 
| | sandy loam, clay! | | | | ) | | | 
! | loam. | | | | i ! | | | 
}11-22/Clay loam, sandy ІСІ. |А-6, А-7 | 0-5 195-100190-100180-100|50-80 | 35-45 | 12-20 
! | 1 і | 4 1 | 1 1 1 
1 ; Clay loam. r | | | 1 1 1 П ! 
122-33!С1ау loam, sandy ІСІ, 'А-4, А-6,! 0-5 !95-100!85-100!80-100!50-80 | 30-45 | 8-20 
| ! clay loam. | | А-7 | | | | i | | 
133-60!Сгауе11у loam, ІСІ, SC !A-4, А-6 | 0-10 180-95 150-75 |45-65 135-60 | 30-40 | 8-15 
| | gravelly clay } | | ! | | | | | 
| | loam. | | | } | i | i | 
| | i i | | | | | | i 
RrE*: | | i | | | | i | | i 
Rockoa---------- | 0-6 iCobbly fine sandy!SM, SC, !A-4 115-50 180-100!70-90 160-80 135-50 ! 20-30 | 3-10 
! ! loam. ! SM-SC ! | i | | | | | 
| 6-22|Very stony fine !SC, SM, 'А-4, А-6 130-60 !70-100!65-90 160-85 [35-60 | 30-40 | 5-15 
! | sandy loam, | cL, ML |! | | | | i i | 
i | stony sandy clay! | р | | | ! | | 
| | loam, very | H | | | | i р | 
| ! cobbly clay | ! | i | } і i | 
! | loam. | | | i i i i ! р 
122-60|Уегу stony fine !5М, SC,  !A-4, А-6 130-70 170-100165-85 155-75 135-50 | 20-35 | 3-12 
( | sandy loam, very} 5М-5С, СМ! } | | i | | | 
Н | cobbly clay | Н | H | | i | i 
i | loam, extremely | | | i | | i i ] 
| ! cobbly fine | i i | | | i | Н 
| ! sandy loam. ! | | | | ! i i | 
| | | } ! | | | | | | 
Lakoa----------- р 0-5 |Мегу fine sandy С, CL-ML 1-4, А-6 | 0 | 100 | 100 185-95 160-75 | 25-35 | 85-19 
| | loam. ( | | | | ! р | р 
| 5-1115апйу clay loam, |CL, SC 1А-4, A-6 | O 1100 | 100 170-90 140-70 | 30-40 | 8-15 
| | sandy loam, clayi | i i | | i | 1 
1 П loam П i t 1 ! Ц I П ! 
1 1 Ы [ 1 1 | 1 1 I 1 1 
111-22!С1ау loam, sandy {CL ҒА-6, А-7 | 0-5 195-100190-100180-100150-80 | 35-45 | 12-20 
1 1 1 1 1 1 1 t 1 | 1 
П | Clay loam. р р р І і І І р | 
122-33!С1ау loam, sandy {CL ЈА-4, А-6,! 0-5 195-100185-100180-100150-80 | 30-45 | 8-20 
| ! clay loam. | | А-7 ! i | | i | | 
133-60 |Стаме11у loam, ІСІ, SC ЈА~4, А-6 | 0-10 180-95 150-75 145-65 135-60 | 30-40 | 8-15 
| | gravelly clay | | | | | i | | Н 
| | loam. | | i | р | | ! | 
1 { 1 1 } 1 4 1 { t 1 
1 1 1 1 і 1 1 1 4 1 1 
Rock outcrop. ! | | i | | | ! | | Н 
| | | | i | | i | | i 
RsF*: | | | i | | | | | | i 
Rockoa---------- ! 0-6 !Cobbly fine sandy'SM, SC, !А-4 115-50 !80-100!70-90 !60-80 135-50 ! 20-30 | 3-10 
! ! loam. | SM-SC | | | i | | | | 
| 6-22|Very stony fine 150, SM, \A-4, А-6 130-60 170-100165-90 160-85 135-60 | 30-40 | 5-15 
| | sandy loam, | CL, ML} i р i i i i | 
| | stony sandy с1ау| | | | | | | | | 
| | loam, very | | | | | i | | | 
| | cobbly clay | | | ! i | | | | 
| | loam. i | | | i | | } | 
122-60! \егу stony fine !5М, SC, |А-4, А-6 130-70 !70-100165-85 155-75 135-50 | 20-35 | 3-12 
| | sandy loam, very! SM-SC, GM! | ! 1 | | | i 
| | cobbly clay | | | | | i | | | 
| | loam, extremely ! | | | | Н | | | 
| | cobbly fine | | | | | | i | р 
Н | sandy loam. | i i | | | | р | 
I t 1 1 1 1 1 } 1 1 1 
1 t t 1 1 1 1 1 | 1 1 


See footnote at end of table. 
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 
| Classification TFrag- | Percentage passing T T 


| loam, loam, 


1 

р 

1 

1 

1 1 
1 1 1 
} | gravelly loam. | 

i t 

| | 

, 1 


18-60 i Weathered bedrock 
1 
' 


t 1 1 1 | 
Soil name and !рерёћ! USDA texture | H iments | sieve number-- iLiquid | Plas- 
map symbol | | | Unified | AASHTO !>3 ! H | | | limit | ticity 
| ! ! ' linches| 4 | 10 | 40 ! 200 ! | index 
iin | р i ! Pct Ц i 1 П | Pct | 
| | i i Н | | | i о al 
RSF*: NE | | | | | | | | | 
Rock outcrop. ! ! | | ! | | | | | 
і | ! | | | | | | р | 
RtD*: | i | | | | | | р i | 
Rockoa---------- | 0-6 iCobbly fine sandy{SM, SC, !A-4 115-50 !80-100!70-90 160-80 !35-50 ! 20-30 | 3-10 
1 1 i 1 en ! 1 } 1 1 1 1 1 
р | loam. | SM-SC і р i | І 1 i | 
| 6-221Уегу stony fine SC, SM, |А-4, А-6 130-60 !70-100165-90 160-85 !35-60 ! 30-40 | 5-15 
| | sandy loam, | CL, ML! | i i | | | | 
| | stony sandy с1ау| | | i i ! | i ! 
i | loam, very | i i i i | | i i 
| | cobbly clay Н | | | i i І i i 
| | loam. i | | | | | | Н i 
122-60!Уегу stony fine ISM, SC, |А-4, A-6 130-70 !70-100!65-85 155-75 135-50 ! 20-35 { 3-12 
! | sandy loam, very! SM-SC, GM} | | | | | | | 
| | cobbly clay | | | | i | | ! | 
| | loam, extremely ! | | | ! | | | | 
cobbly fi | | 
| | Sandy Loam, ! | | | | | | | | 
MEM | | | | | | ! | | 
Satanta--------- | 0-9 {Fine sandy loam--|ML, SM, !A-4 ! o | 100 195-100160-85 145-60 | 22-25 | NP-5 
| 9-26;Loam, clay loam, !5С, CL |А-7, A-6 | 0 | 100 !95-100!75-100!40-75 | 25-45 | 11-25 
| | sandy clay 1оат.! | | | | i Н | | 
126-60|Loam, clay loam, IML, CL, |А-4, A-6 | О | 100 195-100160-100140-80 1 20-36 | 2-15 
| | fine sandy 1оап.! SM, SC |! | | | | | | | 
I 1 1 1 1 1 1 t ' 1 ! 
і 1 1 | 1 1 t 1 r 1 1 
беВ-------------- | 0-9 |Loam------------- (ML, СІ, [А-4, A-6 | O | 100 195-100180-100155-80 ! 22-36 ! 2-15 
Satanta ! | | CL-ML | | | | | | | | 
| 9-26|Loam, clay loam, isc, CL ‚А-7, A-6 | 0 | 100 195-100} 75-100} 40-75 { 25-45 | 11-25 
| | sandy clay loam.| | | | | | | i | 
126-60{Loam, clay loam, (МІ, CL, А-4, А-6 | 0 | 100 195-100160-100140-80 ! 20-36 | 2-15 
! | fine sandy loam.| SM, SC ! | | ! ! ! | | 
! 1 1 { 1 1 1 ! 1 1 I 
1 1 1 1 1 i 1 | 1 1 1 
S£B*: | | | | | i i | р | | 
Satanta--------- | 0-9 {Loam т-е-зехез---- М, CL, !А-4, А-6 ! 0 | 100 195-100 |80-100|55-80 | 22-36 | 2-15 
| і |. CL-ML ' П t i | П | | 
| 9-26|Loam, clay loam, 150, CL !А-7, А-6! 0 | 100 !95-100!75-100!40-75 | 25-45 | 11-25 
| ! sandy clay loam.! 1 | | | | | ! | 
126-60jLoam, clay loam, IML, CL, |А-4, А-6 | 0 | 100 !95-100!60-100!40-80 | 20-36 | 2-15 
| | fine sandy loam.! SM, SC ! | | | | | | i 
| ! | | | | i | | Н | 
Arvada---------- | 0-3 {Fine sandy loam 15М іл-4 ! о 180-100175-100160-80 !35-50 | 15-20 | МР-5 
| 3-12iClay, silty clay |С1, CH !А-7 i oO 180-1001 75-100! 70-100 ! 65-95 | 40-65 | 20-35 
! | loam, clay loam.! | | | Н ! і | i 
112-60/Clay loam, silty ІСІ, ЈА-7 10 180-100175-100170-100155-90 | 40-50 | 15-25 
| elay dons, сау. EE E du du db NE M 
1 ! 1 1 1 | 1 1 1 | 1 
ShD*: | | ! | | i | | | | 
Satanta--------- | 0-9 lLoam------------- IML, CL, 1А-4, A-6 | 0 | 100 195-100180-100155-80 ! 22-36 | 2-15 
1 1 CL-ML 1 1 | 1 ! 11 1 t 
t 1 i 1 1 1 ! і ! 1 t 
| 9-26|Loam, clay loam, ISC, CL |А-7, A-6 | 0 | 100 195-100175-100!40-75 | 25-45 | 11-25 
| | sandy clay loam. | i i i i ! | | i 
|26-60|Loam, clay loam, |М, CL, {A-4, A-6 | O | 100 195-100160-100140-80 | 20-36 ! 2-15 
| | fine sandy loam.! SM, SC ! i i | | ! | | 
1 і | I i Г 1 1 1 1 
і 1 t 1 1 1 1 1 + 1 1 
Сапуоп---------- | 0-4 |[Loam------------- iML, CL, А-4 | 0-5 190-95 175-95 !50-95 150-75 | 15-30 | 2-10 
| | CL-ML | | | | ! i i | 
4-18!Very fine sandy (МЇ, SM, А-4 ! 0-5 160-95 150-95 145-95 135-75 | «20 | NP-10 
1 
| р i | Н | 
i | | | | | 
1 1 i 1 1 1 
1 1 t ' 1 1 
4 1 1 1 р 1 


1 
р 
--- | wae 
| 
1 
Џ 


See footnote at end of table. 
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 
T Classification ТЕгад- Percentage passing H 


gravelly loam, 
very channery 
silt loam. 


1 1 t 1 1 1 
Soil name and j|Depth; USDA texture | T iments | sieve number-- tLiquid | Plas- 
map symbol | | | Unified | AASHTO |>3 | Т T т | limit | ticity 
| | | | jinches| 4 | 10 | 40 1200 } | index 
| in | 1 i | Pct | р І П 1 Pet | 
1 1 і 1 275277 | 1 1 1 1 АЕ I 
1 1 1 1 1 } П } 1 і t 
SpE*: | | | Н Н | | Н | | | 
Sawdust--------- | 0-4 iChannery loam----iML, CL 1А-4, А-6,115-50 [70-100160-90 |55-80 150-70 | 30-45 | 7-20 
1 1 1 1 1 1 1 1 
1 1 р | А-7 р I | | р 1 i 
| 4-8 {Very channery ІС, SC, СС|А-4, А-6,130-60 160-80 150-75 l45-60 135-55 ! 30-45 ! 8-20 
i ! loam, very | | А-7 i | | | | | i 
! | channery silt ! | р ) | i ) | i 
i | loam. i | i | | | | | | 
| 8-60 Ехегепеіу ICL, SC, А-2, А-4,140-70 145-70 !35-70 !30-60 125-55 ! 25-40 | 7-15 
! | channery sandy | CL-ML,  ! A-6 | ! ! ! ! i | 
| | loam, extremely | SM-SC | ! | | i } | | 
| | сћаппету Јоап, | i i i i | i | i 
р | extremely flaggy| i | i | | | | | 
i | loam. | | | | | | | | | 
i | | | | | | | i i | 
Hopdraw--------- | 0-3 |Соббћу loamy Ғіпе!5М, 5М-5С,!А-2, А-4 115-55 160-90 150-85 !45-80 !25-40 ! «425 | МР-7 
| | sand. | GM, GM-GC} | i i i | | i 
| 3-44lVery gravelly ISM, SM-SC,]A-1, А-2 125-60 145-80 !30-70 125-65 115-35 | «25 | NP-7 
| ! loamy fine sand,! GM, GM-GC! | | | | | i 
i | very gravelly | | | | | | | | | 
р | fine sand, very | р } р | | | i | 
| | cobbly loamy | | | | | | ! i | 
| | fine sand. i | | р i | р Н i 
144-60!Unweathered | ==- bo 1--- |--- |--- | === | eee d ses | --- 
i | bedrock. | i | i | | i | | 
| Н i | | | р i i | | 
Paunsaugunt----- | 0-6 {Gravelly loam----!GC 1А-2, A-6 | 0-5 150-65 150-65 135-55 !25-50 ! 20-35 | 10-15 
| 6-11!Уегу gravelly 1 СМ-СС, GM |A-1, А-2,! 5-50 140-65 !40-65 140-65 120-45 | 15-25 | NP-10 
! ! loam, very | | А-4 | | Н | | | | 
| ! cobbly loam. | | | | | | | | | 
111-60! Unweathered | == НИИ d ses T --- 
| | bedrock. | | | | | | | | i 
1 П 1 } 1 1 1 1 I 1 1 
1 1 1 і І 1 1 1 1 1 i 
SrE*: | | | | | | | | i | | 
Sawdust--<------ | 0-4 |Сћаппеку loam----lML, CL |А-4, A-6,115-50 170-100!60-90 155-80 150-70 | 30-45 | 7-20 
1 1 1 1 1 1 1 | 1 1 
| П 1 | А-7 4 П 1 [ П П [| 
| 4-8 |Very channery ICL, SC, GCIA~4, A-6,130-60 160-80 150-75 145-60 135-55 | 30-45 | 8-20 
| | loam, very | | А-7 i | | | | | | 
| | channery silt ! | | | i ! | | | 
| | loam. | | | | | | | | i 
| 8-60!Extremely ІСІ, SC,  |A-2, A-4,!40-70 145-70 135-70 130-60 125-55 | 25-40 ! 7-15 
| | channery sandy | CL-ML, | A-6 | | ! | | | | 
| | loam, extremely | SM-SC | i i | i | р | 
| | channery loam, | | i | | | ! i ! 
| | extremely flaggy! | | | | | i | ! 
| | loam. | | | | | Н | | Н 
| | i i i i ! i Н | | 
Vanocker-------- | 0-2 iChannery loam----|ML, CL, |А-4, А-6,! 0-10 160-80 [55-75 150-70 145-70 | 30-45 ! 7-20 
i | | 5М, 5С | А-7 i | | i | | | 
| 2-13|бгауе11у silty ІСІ, SC, GC{A-6, А-7 | 5-15 160-80 {50-70 145-65 140-60 | 30-45 ! 10-20 
| | clay loam, very | | | | | р i i р 
| | channery clay ! | | | | } i i 
| | loam, very | | | i | р | | | 
i | channery clay | | i i ! i | | | 
| | loam. ! | i i | | | | | 
113-60!Уегу gravelly ІСІ, GC, {A-6, А-4 | 5-25 150-70 140-60 140-55 135-55 | 30-40 ! 7-15 
! | silt loam, very | ML, GM | | | | | | ! ! 
1 1 1 1 ! 1 1 1 1 1 1 
1 П 1 i | 1 1 1 т 1 1 
1 1 1 1 1 1 1 t 1 1 1 
1 1 1 1 1 П 1 I 1 1 ! 
+ 1 1 1 1 1 1 1 1 I 1 
1 } 1 1 1 1 1 1 1 1 1 
I 1 1 1 t t 1 t 1 1 1 
Џ || 1 1 1 1 t 1 1 1 1 


See footnote at end of table. 
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


channery silty 
Clay loam. 


SS Sa er rake rian ТЫЗ Т ТТа5 ТЕТІ ТД ГТ 
H H i Classification iFrag- | Percentage passing 1 Н 
Soil name and Depth; USDA texture | T iments | sieve number-- {Liquid | Plas- 
map symbol | | | Unified | AASHTO !>3 | || | | | limit | ticity 
| | | | ‘inches! 4 | 10 | 40 | 200 | ! index 
Sr ————ÓM rhet CC р о 
| In d | | | Pot 1 | | | |; Pet 
a 1 1 1 | 1 1 1 1 1 1 
р | 1 t 1 1 1 1 І 1 1 
SybC*: | | | | i Н | | | | 
Stovho---------- | 0-6 15116 loam-------- iML, CL !А-4, A-6 | 0 | 100 !95-100!95-100!85-100! 25-40 | 3-15 
| 6-17,|Silty clay loam, |CL, СН 1А-7 0 ' 100 !95-100!90-100!80-100! 40-60 | 15-30 
| | silty clay, | | i Н Н | р Н | 
| | с1ау. | | | | | | | | | 
117-30|Clay loam, silty ІСІ. ЈА-6, А-7 | 0-20 190-100180-100175-100|70-100! 35-50 | 11-25 
| | clay loam, | | | | | | | [ | 
р | channery silty | | | | | | | | 
| ! clay loam. i | i | Н | | | | 
130-60|С1ау loam, silty |ML, CL, 'А-4, А-6,! 0-50 {60-95 150-90 145-85 135-80 | 30-50 | 5-25 
| ! clay loam, | SM, 50 | А-7 | | i | | Н | 
| | спаппегу silty | | i i } i Н | 
! | clay loam. | | | | | | | i i 
| | | | | i i | | | | 
Lail------------ | 0-6 !Silt loam-------- !CL-ML, CL !A-4 ГО !80-100!75-100!70-100!50-90 | 20-30 | 5-10 
| 6-34!Clay, silty clay, !CL, CH !A-7 ! © !80-100!75-100!70-100!65-95 ! 40-55 ! 20-30 
' 1 1 ' н 1 1 1 | 1 ! 
П 1 clay loam. і i П І 1 [ 1 1 i 
134-60!С1ау loam-------- ЕСІ, |А-6, A-7 | 0 180-100175-1001|70-100155-80 | 35-45 | 15-20 
1 П 1 1 1 t 1 1 I t 1 
1 I 1 і 1 i t 1 1 і і 
Trebor---------- | 0-3 |Спаппегу silt ICL, ML 'А-4, А-6 | 0-15 {80-100} 70-100 {60-80 150-65 | 30-40 | 5-15 
1 1 loam 1 1 ! I ! ! 1 H П 
I 1 ie П Ц 1 1 + 1 1 1 1 
| 3-15|Very channery ICL, SC, ССІА-6, A-7,110-40 170-95 165-80 150-70 140-60 | 30-45 | 8-20 
| | silty clay loam,| | А-4 | | | | Ң | | 
| | very bouldery ! | | | | | | | 
! | silty clay 1оат,! | | i | | | | 
| | channery silt | i | i р i і i 
1 1 loam 1 1 1 1 1 1 t 1 f 
і i Ы 1 1 1 1 t [ ! 1 ' 
115-30}Very channery ICL, SC, GClA-6, A-7,130-60 165-90 155-80 145-65 135-55 | 30-45 | 8-20 
i | silt loam, very | | А-4 | | | | | i i 
i | channery clay | | | Н | | i i 
| | loam, channery | i | i | | | | | 
| ! silt loam. | i | | | | | i | 
'30-60 пмиеаћегед 1 === | === | em | = | E | нт | түзу ! тае | ixi 
р | bedrock. | i | | | | i | } 
1 1 1 1 ! 1 і || і 1 1 
1 1 1 1 1 1 V 1 1 i 1 
ЗусЕ*: | t i | | i i | i i | 
Stovho---------- | 0-6 15114 loam-------- IML, CL 1А-4, A-6 | 0 ! 100 !95-100!95-100!85-100! 25-40 | 3-15 
| 6-171611%у clay loam, ІСІ, СН А-7 520 ! 100 !95-100!90-100!80-100! 40-60 | 15-30 
| | silty clay, | Н i i i i | i | 
і | с1ау. | ) | | | | i | | 
117-30|Clay loam, silty ІСІ, ЈА-6, А-7 | 0-20 190-100!80-100}75-100}70-100} 35-50 | 11-25 
| | clay loam, | i | i | i | i | 
i { channery silty | i i Н | i i | | 
| | clay loam, i i } i | | i i | 
130-60|Clay loam, silty |ML, CL, !А-4, А-6,! 0-50 160-95 150-90 145-85 135-80 ! 30-50 | 5-25 
| ! clay loam, ! SM, 50 | A-7 ! | | | i | Н 
1 П H 1 1 | 1 1 1 1 
1 1 1 1 1 Ц 1 | 1 1 
1 1 t 1 ! 1 1 1 1 1 
t 1 1 1 | 1 1 1 1 1 
1 t ! ! | 1 1 1 } 1 
| Џ П 1 Џ 1 1 1 1 Ц 


See footnote at end of table. 
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


Urban land. 


T Н 1 Classification TFrag- | Percentage passing | | 
Soil name апа !Depth! USDA texture | | iments | sieve number-- {Liquid | Plas- 
map symbol | | | Unified | AASHTO |›3 ! | | | | limit | ticity 
! ! ! | уАпсћезу 4 | 10 | 40 | 200 ! | index 
EI Н | | | Pet | H | H | Pct | 
т. 1 1 } 1 1 || 1 1 | ја 1 
1 1 I 1 1 1 1 1 1 1 1 
SycE*: | | | i | | | | i | Н 
Trebor---------- | 0-3 !Спаппегу silt (сі, ML 1А-4, А-6 | 0-15 (80-1001 70-1001 60-80 150-65 ! 30-40 | 8-15 
| | loam. i i П П i П ! П ! 
| 3-15!Very channery ICL, SC, ССІА-6, А-7,110-40 170-95 165-80 150-70 140-60 | 30-45 ! 8-20 
! | silty clay loam,! ! 2-4 | | i | | | | 
| | very bouldery  ! | i i i | i i ! 
| | silty clay loam,| ! | | | | i | | 
| | channery silt | | | i i | ! i | 
| | loam. i | | | i ! ! | | 
15-30 !Уегу channery ICL, SC, GCÍA-6, А-7,130-60 165-90 !55-80 145-65 135-55 | 30-45 | 8-20 
! | Silt loam, very | | A-4 | | i | | | | 
р | channery clay ! ! i i р | | | | 
| | loam, channery | i | | i | | | 
| | silt loam. | | | i } | | | | 
130-60] Unweathered foe po 40 |--- de d db d ol | 4 
| ! bedrock. | | | | i | i | | 
i i | | | | | | i | | 
ТЕА, ТЕВ, ТЕС----| 0-5 {Silt loam-------- ICL-ML, CL,{A-4, A-6 | 0 | 100 | 100 195-100!60-95 | 22-35 | 3-15 
Tilford i i | ML | | | | i | | р 
| 5-201511Е loam, loam, iCL-ML, СЬ,!А-4, A-6 | 0 i 100 | 100 195-100160-95 ! 22-35 ! 3-15 
! | silty clay loam.! ML | | | i | | | i 
120-60!Loam, silt loam, ICL, CL-ML,!A-4, A-6 | 0 195-100195-100195-100 ! 70-95 | 22-35 | 3-15 
! | silty clay loam.! ML | i | | ! | i i 
1 1 1 1 ! П t 1 1 } 1 
4 1 1 | 1 i 1 1 1 1 1 
TpC*: i i | Н i | | ! i | | ! 
Tilford--------- | 0-5 {Silt loam-------- ICL-ML, CL,jA-4, A-6 | 0 | 100 | 100 195-100160-95 | 22-35 ! 3-15 
|. i 1 ML 1 1 1 t | 1 | 1 
| 5-2015116 loam, loam, lCL-ML, CL,{A-4, A-6 | 0 i 100 | 100 !95-100!60-95 | 22-35 | 3-15 
! ! silty clay loam.! ML ! i i | i Н | | 
120-60|Loam, silt loam, ІСІ, CL-ML,{A-4, A-6 ! 0 195-100195-100195-100!70-95 | 22-35 1 3-15 
! | silty clay 1оап.! ML | | | i ! ! | | 
| | | Н | | | i i | i 
Paunsaugunt----- | 0-6 {Gravelly loam----!GC 1А-2, A-6 | 0-5 150-65 150-65 !35-55 125-50 | 20-35 ! 10-15 
| 6-ll|Very gravelly | СМ-СС, СМ |А-1, А-2,! 5-50 140-65 !40-65 140-65 120-45 ! 15-25 | МР-10 
! | loam, very | | А-4 | ! | | i | | 
! | cobbly loam. Н | i | | ! | | i 
i11-60|Unweathered MEL poc doc dc doc dc de d | -- 
| | ђедгоск. | | | i | i | i | 
1 П 1 1 1 t 1 П 1 1 1 
| | 1 1 1 П [L| [| 1 i ! 
TrB*: | | i Н | | р | Н ! | 
Tilford--------- | 0-5 15116 loam-------- ICL-ML, CL, A-4, А-6 | 0 | 100 | 100 |95-100160-95 | 22-35 | 3-15 
| i 1 ML 1 і 1 1 t 1 1 1 
| 5-20{Silt loam, loam, |CL-ML, CL,!A-4, А-6 ! 0 | 100 | 100 !95-100!60-95 ! 22-35 | 3-15 
! ! silty clay loam.! ML | | | | | Н | | 
120-60!Ъоам, silt loam, ІСІ,, CL-ML,|A-4, A-6 | 0 195-100195-100 195-100! 70-95 | 22-35 | 3-15 
р ! silty clay loam.! ML | ! ] | | | | | 
| | ! | i i | i | | 
| 1 Г 1 І | i [ | 
1 i i і 1 1 1 1 1 1 
1 1 ' || 1 1 1 1 } 1 
1 1 | 1 1 t Џ р 1 Li 


See footnote at end of table. 
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


| | | Classification Гетад- | Percentage passing | 
Soil name and !Depth! USDA texture | | {ments | sieve number-- 'Liquid | Plas- 
map symbol ! | | Unified | AASHTO {|>3 | | T Т | limit | ticity 
| | | | jinches; 4 i 10 1 40 1200 | | index 
il П р р | Pet | 1 р | | Pet | 
E | i Loo | | | ооо | 
Моб“; | i | i | | i | | | р 
Sawdust--------- | 0-4 {Channery loam----iML, CL А-4, А-6,115-50 К 70-100160-90 155 80 150 70 р 30-45 | 7-20 
| i i 1 А-7 | | | | | i i 
| 4-8 |Мегу channery ICL, SC, GC|A-4, А-6,130-60 160-80 150-75 145-60 {35-55 | 30-45 | 8-20 
| | loam, very | | А-7 i | i i | i | 
| | сћаппеку silt | ! | | | | | ! 
! | loam. | | | | | | | i | 
| 8-60} Extremely ICL, SC, 1А-2, A-4,140-70 145-70 135-70 130-60 125-55 | 25-40 | 7-15 
! | channery sandy | CL-ML, | A-6 | | | | | | | 
| | loam, extremely | SM-SC ! ! ! | ! ! | | 
! | Channery loam, | | ! | | i | ! | 
! | very channery | | | | i i | | | 
i | loam. | | | | | | | і | 
| i i i | | | | | i | 
Rock outcrop. | | i i | | | | i i i 
| | | | | | | | | | | 
Урс*: | i | | i | | | | Н | 
Virkula--------- | 0-13|Loam------------- IML, CL !А-4, A-6 | 0 190- 100175- -100/60-95 150-85 | 30-40 | 5-15 
113-45!С1ау loam, silty ІСІ,, Сн, |А-7, А-6 | 0-5 190- 100! 185- 100185-100180-95 | 35-55 | 11-25 
| | clay loam, 1оап.! ML, CH | | | | | | 
145-60!Сһаппегу silty CL, SC ГА-6, A-7,! 0-15 190- 100! 40-85 !35-75 !25-60 | 30-50 ! 8-25 
| | clay loam, very | | А-2, А-4| | | i | | | 
! | channery silty | | | | i i | | р 
| | clay loam, clay | i i | | i i ! | 
| | loam. | | i i i ! ! | i 
i | | | | | } і | | i 
VpC*: } | i i | | | Н | | Н 
Pactola--------- | 0-11!Сһаппегу loam, ІСІ, CL-ML,]A-4, А-6 | 0-25 160-95 150-90 140-70 135-55 | 25-40 | 5-15 
| | channery silt | SC, SM-SC! | | | | i i | 
і | loam. | | | | | | i | | 
{11-18{Channery loam, СІ, SC, GClA-4, A-6 |35-55 160-95 |45-90 145-75 140-65 | 28-40 | 8-20 
| | very channery | | i i | i | | | 
i | clay loam, very | | | | | | i | i 
Н | channery silty | i | | | | i | i 
! | clay loam. i | i i | | i | | 
118-42] Extremely IML, CL, 1А-4, А-6,!35-75 160-90 145-75 140-70 {35-60 | 30-45 | 5-20 
| | channery clay ! SC, SM | А-7 ! ! | i i | | 
! | loam, very i | Н | | | i | ! 
i | channery clay | | | | | ! | | | 
| | loam, extremely | | i i i i i i i 
i | channery silty | i i | | | | | | 
i i clay, loam. Н Н Н | | | i | i 
142-60! Unweathereð | mae Наим do |--- |--- | --- | --- 
NM I MEE NEUE NEU UE ME 
| 
[i 1 1 1 1 1 t 1 1 1 1 
| риши | 0-5 jCobbly loam------ ISM, 5М-5С,|Л-4 120-30 175-85 |70-80 150-70 140-60 | 20-30 | NP-10 
Winetti i 1 | ML, CL-ML} І 1 | р і | i 
| 5-301Уегу gravelly 15М ‚А-2, A-1 | О 170-100140-90 135-65 }15-35 | 15-25 | NP-5 
| | sandy loam, | | | | | | | | | 
| | sandy loam, | | | | | | | | i 
| | loamy sand. | i i ! | | i | | 
130-60!Уегу cobbly (GM, SM, А-1 | 0-40 |35-60 |25-50 |15-30 | 5-15 | --- | NP 
} ! sandy loam. | GP-GM, | i i | ! | | ! 
| i | 5Р-5М | | | i | | | | 
! 1 1 Ц } t | 1 % 1 1 
1 1 1 1 1 1 1 | 1 [| t 
ZcC*: | | | | i | | | i | | 
Zigweid--------- | 0-4 {Clay 1оап-------- ісі, 'А-6 0 175-100175-100170-85 160-70 | 35-40 | 15-20 
4- 60 Гоал, clay loam {CL 1A-6 ! 0 175- 1001 75- 100! 70-85 160-70 | 25-40 І 10-20 
1 
П t П 1 1 V 1 


See footnote at end of table. 
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


| gravelly sandy 
| loam, very 

| gravelly clay 
! loam. 

1 

і 


| | T Classification TFrag- | Percentage passing 1 | 
Soil name and !рерёћ! USDA texture | 1 iments | sieve number-- 'Liquid | Plas- 
map symbol | | | Unified | AASHTO | >3 | | | Т | limit | ticity 
| | | ! ‘inches! 4 | 10 | 40 ! 200 | | index 
ме ot E —T^ So а-ы Т. 
|I | n і i Pet | ( р і | Pet | 
| окы 1 р t 1 ! | | 1 1 1 
' 1 1 1 $ 1 | || t 1 1 
2сС*: ! | i | | | | | | | | 
Сапуоп---------- | 0-4 |Ьоап------------- IML, CL,  |A-4 | 0-5 190-95 175-95 150-95 150-75 | 15-30 | 2-10 
| | | CL-ML | | | | | | | | 
| 4-18!Уегу fine sandy |ML, SM, {A-4 | 0-5 160-95 150-95 145-95 135-75 | <20 | МР-10 
| | loam, loam, | SC, GM | | | i | i | | 
| | gravelly loam. | | | | | | i i i 
!18-60!Weathered bedrock| --- bo || --- de de db de do [| o-- 
| | i | | р i | р i | 
ZnD*: | | | i ! | i | | | | 
Ziqweid--------- | 0-4 {Clay loam-------- ІСІ 1А-6 | 0 175-100175-100170-85 160-70 | 35-40 | 15-20 
| 4-60!1оат, clay loam С, 1А-6 | 0 175-100; 75-1001 70-85 160-70 | 25-40 | 10-20 
| 1 t t 1 
| || t 1 t 1 1 І 1 1 1 
Nihill---------- ! 0-7 !Gravelly loam----|6M, SM, MLIA-2, А-4 | 0-5 160-85 150-75 !35-65 130-60 | 25-35 ! NP-10 
7-60!Very gravelly IGM-GC, GC,1A-2, А-1 | 0-15 130-60 125-50 115-40 110-35 ! 25-40 ! 5-15 
| loam, very | GP-GC Н | | | | | i | 
1 1 1 1 1 1 1 1 1 
1 1 1 | 1 1 1 1 1 
t 1 || 1 1 1 Ц 1 1 
1 t 1 1 1 | 1 1 1 
t 1 1 1 1 ' 1 П ! 
1 1 t 1 1 1 1 1 Ц 
1 1 1 t 1 ! 1 ' 1 
1 1 1 1 1 | 1 1 1 
1 1 П 1 1 ! 1 1 t 
1 V || 1 1 1 1 1 1 


* See description of the пар unit for composition and behavior characteristics of the map unit. 
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Entries under "Erosion factors--T" apply to the entire 


Entries under "Wind erodibility group" and "Organic matter" apply only to the surface layer. 


TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 
Absence of an entry indicates that data were not available or were not estimated) 


(The symbol < means less than; > means more than. 
profile. 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 19,--CLASSIFICATION CF THE SOILS 


1 

5011 пате | Family or higher taxonomic class 
1 
1 


Fine-loamy, mixed, mesic Ustollic Camborthids 


1 

' 

1 
Arvada-------------------- | Fine, montmorillonitic, mesic Ustollic Natrargids 
Arvada Variant------------ | Fine, mixed, mesic Aquic Natrargids 
Barnum-------------------- ! Fine-loamy, mixed (calcareous), mesic Ustic Torrifluvents 
Brlüggteseeemeememm mimm ini | Coarse-silty, mixed, mesic Torriorthentic Haplustolls 
Bullflat----------2-------- | Fine-loamy, mixed Typic Argiborolls 
Buska--------------------- ! Loamy-skeletal, micaceous Typic Eutroboralfs 
Вцесһе-------------------- | Loamy, mixed, попасій, mesic Lithic Ustic Torriorthents 
Сапуоп-------------------- | Loamy, mixed (calcareous), mesic, shallow Ustic Torriorthents 
Citadel------------------- | Fine, montmorillonitic Typic Eutroboralfs 
Colonboeeeee cemere | Fine-loamy, mixed, mesic Torrifluventic Haplustolls 
Cordeston----------------- | Fine-loamy, mixed Cumulic Haploborolls 
Demar--------------------- | Fine, montmorillonitic, mesic Ustollic Paleargids 
Fairburn-----------7------- | Loamy, mixed (calcareous), mesic, shallow Ustic Torriorthents 
Glenberg------------------ | Coarse-loamy, mixed (calcareous), mesic Ustic Torrifluvents 
Grummit------------------- | Clayey, montmorillonitic, acid, mesic, shallow Ustic Torriorthents 
Gurney-------------------- | Fine-loamy, mixed Typic Argiborolls 
Сурпеуее------------------ | Coarse~silty, gypsic, mesic Ustic Torriorthents 
Haverson------------------ | Fine-loamy, mixed (calcareous), mesic Ustic Torrifluvents 
Неа4һ--------------------- | Fine, montmorillonitic Argic Cryoborolls 
Heely--------------------- | Loamy-skeletal, mixed Typic Haploborolls 
Hilger---------9-------5-5 | Loamy-skeletal, mixed Typic Argiborolls 
Норағкане”е---е---е---т-е--м. | Sandy~skeletal, mixed, frigid Түріс Ustorthents 
JUDY sea ннн ! Fine, montmorillonitic Argic Cryoborolls 
Lail---2-2-------2--2-------- | Fine, montmorillonitic Typic Cryoboralfs 
Lakoa--------------------- | Fine-loamy, mixed Typic Eutroboralfs 
Marshbrook---------------- | Fine-loamy, mixed, frigid Cumulic Haplaquolls 
Меїге--------------------- | Very fine, montmorillonitic, mesic Mollic Torrerts 
Мостот seas | Loamy-skeletal, mixed Typic Eutroboralfs 
Меуее--------------------- | Coarse-silty, mixed (calcareous), mesic Ustic Torriorthents 
Nihill-------------------- | Loamy-skeletal, mixed (calcareous), mesic Ustic Torriorthents 
Пиве а ава са imis | Fine, montmorillonitic, mesic Ustollic Haplargids 
Pactola------------------- | Loamy-skeletal, mixed Typic Eutroboralfs 
Paunsaugunt--------------- ! Loamy-skeletal, mixed Lithic Haploborolls 
Paunsaugunt Variant------- | Loamy-skeletal, mixed Lithic Cryoborolls 
Ріегге-------------------- | Very fine, montmorillonitic, mesic Туріс Torrerts 
Redbird------------------- | Loamy-skeletal, mixed Argic Pachic Cryoborolls 
БКекор======-==--=======-=85= | Loamy, gypsic, mesic, shallow Ustic Torriorthents 
Боскоа----““<-----------с- | Loamy-skeletal, mixed Typic Eutroboralfs 
б$аїапїа------------------- | Fine-loamy, mixed, mesic Aridic Argiustolls 
Sawdust------------------- | Loamy-skeletal, mixed (calcareous), frigid Typic Ustorthents 
Shirttail----------------- | Loamy-skeletal, mixed Typic Argiborolls 
Spearfish----------------- | Loamy, mixed (calcareous), mesic, shallow Ustic Torriorthents 
кеја emm miim m m Rt itin mime | Fine, montmorillonitic Typic Cryoboralfs 
Tilford------2----------e- | Fine-silty, mixed, mesic Torriorthentic Haplustolls 
TYLENOL vemm mmm ems свака | Loamy-skeletal, mixed Typic Cryoboralfs 
Vanocker-------------2---2-- | Loamy-skeletal, mixed Typic Eutroboralfs 
Virkula------------------- | Fine-silty, mixed Typic Eutroboralfs 
Ілан а лак ле | Loamy-skeletal, mixed (calcareous), frigid Typic Ustifluvents 

| 

| 


Interpretive Groups 
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INTERPRETIVE GROUPS 


(Dashes indicate that the soil is not assigned to the interpretive group) 


Map symbol | Тапа | Капде | Windbreak | Grazable 
and | capability | site | suitability | woodland 
soil name | unit | | — group* | group 
1 1 | 1 
| i р Н 
АрА-------------------- | МІІ5-9 {Saline Lowland----- | 10 | “-- 
Arvada Variant | р | | 
| 1 i 1 
АБА: | | | | 
Arvada---------------- |  VIs-3 iThin Claypan------- | 10 i -=- 
Slickspots------------ | VIIIs-3 р --- р ane ! --- 
I! 1 1 ' 
ваА-------------------- | тле-2 — !Silty-------------- | 1 | --- 
Barnum | | | | 
| Н | | 
BeB: | i i | 
Barnum---------------- | IVe-8 jOverflow----------- ! 1 | --- 
Winetti--------------- | VIs-4 jOverflow----------- | 10 | --- 
1 ! 1 і 
1 } H і 
ВгА----=-=--------------- | Пүс-1 |Silty-------------- | 3 | --- 
Bullflat | | | i 
1 1 П | 
ВеВ-------------------- Го туе-1 (511%у-------------- ! 3 | === 
Bullflat р | | i 
| | | | 
В5В: р [ р І 
Bullflat-------------- | туе-1 IS11ty-------------- | 3 | --- 
Cordeston------------- | IVe-1 lOverflow----------- | 3 | --- 
1 1 1 1 
І | 1 | 
ВЕЕ: ! | ! ! 
Buska----------------- i VIIe-9 | --- ! --- {Rocky Side Slopes. 
Mocmont--------------- |  VIIe-9 ! --- | --- {Rocky Side Slopes. 
Rock оџёсгор---------- | VIIIs-1 | m | --- | --- 
1 1 
BuE: | | | | 
Buska----------------- |  VIIe-9 i Bes | === |Коску Side Slopes. 
Rock outcrop---------- | VIIIs-1 | === | --- --- 
1 
ВуС: | | | і 
Buska----------------- | — VIe-13 i --- | --- 'Воску Side Slopes. 
Virkula--------------- |  VIe-13 ! --- | --- iSilty Foot Slopes. 
| 1 1 
1 1 $ 1 
BwE: р | | i ; 
Butche---------------- | VIIs-1 | --- ! --- {Shallow Ridge. 
Rock outcrop---------- | VIIIs-l | = i Ext | === 
1 1 
1 1 1 1 
CcE: | ! | | 
Сапуоп---------------- ! VIe-11 — !Shallow------------ | 10 ! --- 
Bridget--------------- | IVe-1 iSilty т-е----------- 3 | === 
1 | 
1 1 1 1 
CaF: | | | | 
Сапуоп---------------- | УПе-4 IShallow------------ ! 10 | ==- 
Rock outcrop---------- | VIIIs-1 | --- | --- | --- 
i ! || 
1 t 1 1 
СКС: i | i | 
Citadel--------------- |  VIe-13 | --- ! --- {Silty Foot Slopes. 
Vanocker-------------- |  VIe-13 | --- | --- 'Соо1 Slopes. 
t 1 1 | 
t I 1 1 
СоА-----------------—-- i МІн-1 |ОуегЁ1ому----------- i 3 | === 
Colombo | | р 
Џ 1 1 


See footnote at end of table. 
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INTERPRETIVE GROUPS--Continued 


Urban land. 


Map symbol | Тапа Range TI Windbreak Grazable 
and | capability site | suitability woodland 
soil name | unit |__group* group 
| | 
! 1 
СрА: ! | 
Colombo. i Н 
i | 
1 ! 
1 t 
1 } 
4 


Ц 
t 
н 
| 
| 
1 
! 
1 
1 
| 
СуВ-------------------- i IVe-1 Overflow----------- 3 | pes 
Cordeston | | | 
! 1 li 
І I | 
Св: i | | 
Cordeston------------- |  IIIe-1 Overflow----------- i 3 | sme 
Marshbrook------------ | Vw-l |Subirrigated------- i 2 i ==- 
1 1 1 1 
t 1 р 1 
СхС: | i i i 
Cordeston------------- | ІУе-14 iOverflow----------- i 3 | === 
Winetti--------------- | VIs-4 lOverflow----------- ! 10 ! --- 
t ! П i 
| | | | 
1 1 1 Ц 
|  VIs-3 ІСіаурап------------ | 9 | === 
| МІе-12 {Shallow С1ау------- | 10 ! --- 
| VIIIs-3 ! --- | --- | --- 
| i 1 | 
|! ІМе-6 {бапау-------------- i 1 | === 
| | р р 
! t 1 H 
1 1 Ц ! 

: | i | | 
Grummit--------------- | VIe-12 iShallow Clay------- | 10 | === 
Rock outcrop---------- | VIIIs-2 | еге | --- | E 

! П 1 1 

1 1 I 1 

GrF: | | | | 
Grummit--------------- | ^ VIIe-5 iShallow Clay------- | 10 | === 
Rock outcrop---------- i VIIIs-2 | === i --- i --- 

| 1 Ц I 

1 і 1 П 

бис: | i | | 
Gurney---------------- | IVs-4 jSilty-------------- | 6R i === 
Butche---------------- |  VIs-1 IShallow------------ ! 10 | --- 

І 1 1 I 

! [| 1 | 

бур: | | | ! 
| у1е-з ІТніп Upland-------- | 10 | --- 
| VIe-3 IShallow------------ i 10 Н === 
| VIIIs-1 | --- | жіне ) === 

1 1 I 1 

1 1 I! 1 

бур: | i | i 

Gypnevee. i ! i | 

Rock outcrop. | р Н i 

Urban land. | | | І 

1 1 t Г 

1 1 t 1 
HaA-------------------- | IIIc-2 |Loamy Terrace------ | 1 | ==> 

Haverson | | | | 

І Ц П ! 

І Ц П ! 
ҢеЕ-------------------- | УПе-1 (Mountain Prairie---| 10 | --- 

Нее1у | | i | 

' | 1 ! 

1 | 1 Ц 

НЕС: | | | | 
Heely----------------- |  VIe-13 {Mountain Ргаігіе---! 10 | --- 
Cordeston------------- | ІУе-1 lOverflow----------- | 3 | --- 

1 | Ц 1 

1 1 Ц 1 
HgB-------------------- | VIs-4 iStony Hills-------- i 10 | --- 

Hilger i | | | 

i | Ң | 
Нар-------------------. ' VIe-13 iStony Hills-------- i 10 | = 

Hilger ! | | 

Д 1 ! 

І I і 


See footnote at end of table. 
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INTERPRETIVE GRCUPS--Continued 


Map symbol | Тапа | Range | Windbreak | Grazable 
and ! capability | site | suitability | woodland 
5011 name | unit | ! group* | group 
1 і і i 
| | i | 
HmE: | | i | 
ие аи | МІе-3 {Stony Hills--------- | 10 | ==” 
Metre----------------- | VIe-4 iClayey -------------- | 4C | == 
1 1 1 1 
HnB: i | i | 
Hilger. i | | | 
Urban land. | | | | 
1 і 1 1 
Нор: | | | | 
Hilger---------------- | VIe-13 | --- | === | Воску Side Slopes. 
Virkula--------------- | УТе-13 | --- | --- iSilty Foot Slopes. 
і 1 1 1 
HtG: i | | i 
Норагаи--------------- | упе-9 | --- ! --- | --- 
Sawdust--------------- |  VIIe-9 | "== | --- | --- 
Rock outcrop---------- | УІ115-1 | --- --- | --- 
р 1 1 || 
JhD: i i i | 
Judy------------------ | VIe-13 IHigh Country Silty | 10 | --- 
Heath----------------- | VIe-13 iHigh Country Silty | 10 | --- 
Paunsaugunt----------- | VIIs-1 | High Country Shallow; 10 | --- 
1 
1 1 1 1 
MhA-------------------- | Ум-1 iSubirrigated-------- | 2 | --- 
Marshbrook | | ! | 
1 
1 1 1 1 
MnC: i i | | 
Metre----------------- | IVe-3 ІС1ауеу-------------- i 4C | --- 
Norrest--------------- | IVe-3 iClayey -"------------ | 4С | === 
| 1 4 1 
М5С-------------------- | У1е-13 | ==- | m {Rocky Side Slopes. 
Mocmont } | | | 
| | | | 
MtE: Н | | | 
Mocmont--------------- |!  VIIe-9 | --- | --- !Rocky Side Slopes. 
Rock outcrop---------- ! VIIIs-l | --- | === | --- 
4 1 1 1 
NaC-------------------- |  VIe-3 ІТпіп Upland--------- | 10 | m 
Nevee | | | | 
| р | | 
МЫС-------------------- |  IVe-8 iThin Upland--------- | 8 | === 
Nevee | | | i 
І 1 1 ' 
1 1 1 t 
NcE: i | | | 
Nevee----------------- | VIe-3 ІТһіп Upland--------- | 10 ! --- 
Gullied land---------- | VIIIS-2 | --- | --- | --- 
1 
1 1 I 1 
МЕЕ: | | | | 
Nihill---------------- ! млеч !Тһіп Upland--------- | 10 | --- 
Zigweid--------------- | Мезі |Thin Üpland--------- | 10 | --- 
1 1 1 1 
NnE: | | | | 
Norrest--------------- | VIe-5 IStony Hills--------- | 10 | --- 
Fairburn-------------- |  VIe-11 iStony Hills--------- | 10 i --- 
Мееге----------------- | УТе-4 |Слауеу -------------- | 10 | E 
1 
| 1 1 1 
РаЕ: | | | | 
Pactola--------------- |  VIIe-9 | --- | --- {Rocky Side Slopes. 
Virkula--------------- | VIe-13 ! --- ! --- {Silty Foot Slopes. 
Rock outcrop---------- | VIIIs-1 | --- | --- H --- 
1 t Џ Џ 


See footnote at end of table. 
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INTERPRETIVE GROUPS--Continued 


Map symbol 1 Land i Range T Windbreak H Grazable 
апа | capability | site | suitability | woodland 
soil name | unit | | group* | group 
1 1 1 || 
[ 1 1 || 
|: 1 1 1 
выр: | | | | 
Paunsaugunt | VIIs-1 | | 10 | --- 
бигпеу---------------- | IVs-4 i | 6R | === 
1 t 1 1 
1 1 1 I 
Рер: | | | i 
Paunsaugunt----------- |  VIIs-1 | --- | --- iShallow Ridge. 
Rock outcrop | VIIIs-1 | --- | --- | --- 
| 1 1 1 
| 1 | || 
Рас: | | | | 
Ріегге---------------- | IVe-1 |С1ауеу--------------- Н 4С | --- 
| VIe-12 iShallow Clay--------- ! 10 1 --- 
і t 1 1 
і 4 1 1 
Рі--------------------- | VIIIs-2 | --- | --- | --- 
Pits | i | i 
1 1 1 1 
1 1 1 1 
веС: | ! | | 
Redbird--------------- | VIs-4 \High Country Overflow} 10 | === 
Heath----------------- |  VIe-13 {High Country Silty | 10 | --- 
1 1 1 1 
| | | | 
| ҮПе-4 IShallow-------------- | 10 | === 
| VIe-3 {Thin Upland---------- | 10 | жен 
VIIIs-1 | --- | --- | --- 
1 4 ғ І 
1 1 П 1 
| | | | 
Rock outcrop---------- | VIIIs-1 | m | сідік | === 
Визка----------------- | VIIe-9 | =-= | --- | --- 
| | | | 
RhD: | | | | 
Rock outcrop---------- | VIIIs-l | --- | === | Mus 
Butche---------------- | У15-1 i --- ! === iShallow Ridge. 
1 I 1 1 
1 1 1 1 
ВКС: | | | | 
Rock outcrop---------- | VIIIs-l | m ! --- | see 
Mocmont--------------- | — VIIe-9 | --- | --- | m 
1 1 1 ! 
' ' 1 1 
R16: | i i i 
Rock outcrop---------- !  VIIIs-1 | --- | === | === 
Pactola--------------- | VIIe-9 i === ! === | == 
1 1 t I 
1 1 1 1 
RnG: | | | | 
Rock оцісгор---------- | ^ VIIIs-1 | mE ! sas | === 
Rekop----------------- ! | VIIe-4 IShallow-------------- ! 10 | --- 
1 1 1 1 
р 1 || 1 
RnG: | | | | 
Rock outcrop---------- ! VWIIIs-1 | --- | === | === 
Sawdust--------------- | VIIe-9 i mE | = ! === 
H | | 
| | | 
Vile~1 | --- | --- {Cool Slopes. 
VIe-13 | --- | --- 15116у Foot Slopes. 
1 1 1 
| ! | 
VIIe-1 ! --- | --- iCool Slopes. 
VIe-13 | --- | --- 1511%у Foot Slopes. 
VIIIs-1 | --- | --- | --- 
| | | 
| | | 
VIIe-1 | --- | --- {Cool Slopes. 
VIIIs-1 |! --- | --- | --- 
1 1 ! 
1 1 1 


See footnote at end of table. 
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INTERPRETIVE GROUPS--Continued 


Soil Survey 


Map symbol | Тапа | Range [ Windbreak | Grazable 
and | capability | site | suitability | woodland 
soil name | unit | i — group* | group 
1 || 1 ' 
і I 1 1 
1 1 1 1 
RtD: | | | | 
Rockoa---------------- |  VIIe-1 | x | --- iCool Slopes. 
Satanta--------------- | IVe-1 (Silty а | 3 | --- 
[ 1 П П 
SeB-------------------- !  IIle-1 |бі14у---------------- 3 | --- 
Satanta | ! ! ! 
1 1 1 П 
Ц 1 1 1 
SfB: | | | | 
Satanta--------------- | ІПе-1 iBilty---------------- i 3 i --- 
Arvada---------------- | VIs-3 {Thin Claypan--------- i 10 | --- 
1 1 1 1 
ShD: | | | і 
Satanta--------------- |  IVe-1 ISilty---------------- } 3 ! --- 
Canyon---------------- ! УТе-11 {Shallow -------------- i 10 | --- 
I H 1 1 
SpE: | i | | 
Sawdust--------------- | VIIe-9 i --- | --- |Warm Slopes. 
Hopdraw--------------- |  VIIe-9 i --- | im Warm Slopes. 
Paunsaugunt----------- | VIIs-1 | --- | --- [Shallow Ridge. 
1 1 1 1 
SrE: i | Н | 
Sawdust--------------- |  VIIe-9 | --- | --- iWarm Slopes. 
Vanocker-------------- | | VIIe-9 | --- | --- |Соо1 Slopes. 
Paunsaugunt----------- | VIIs-1 --- | --- |Shallow Ridge. 
1 1 1 | 
5чЕ-------------------- | VIle-9 |бауаппаһ------------- ! 10 | --- 
Shirttail | | | | 
1 ! | 1 
SxaE: | | | | 
Spearfish------------- i VIe-11 iShallow-------------- | 10 | --- 
Nevee----------------- | VIe-3 iThin Upland---------- | 10 | --- 
1 р t 1 
SxbF: 1 | | ! 
Spearfish------------- | VIIe-4 IShallow-------------- | 10 | --- 
Rock outcrop VIIIs-1 | --- | --- | --- 
1 1 t 1 
буаС------------------- | VIe-13 | ЕЕ | --- }High Woodland. 
Stovho | | | | 
| | | i 
SybC: i | | i 
Stovho---------------- | VIe-13 | --- | --- 'High Woodland. 
Lail------------------ | VIe-13 | --- | тез }High Woodland. 
Trebor---------------- | VIe-13 | --- І --- (High Woodland. 
! 1 1 1 
SycE: Н | | Н 
Stovho---------------- |  VIIe-9 | ‚= | --- {High Woodland. 
Тгерог---------------- | VIIe-9 | --- | --- {High Woodland. 
| І і І 
ТҒА-------------------- | Шіс-і | !бі1іу---------------- | 3 ! --- 
Tilford | | ! ! 
| i i i 
ТЕВ---------------.---- !  IIIe-1 — !Silty---------------- ! 3 | --- 
Tilford | i | | 
i | | | 
T£C-------------------- !^ TVe=1 ISilty---------------- ! 3 | --- 
Tilford | ! | | 
+ 1 1 1 
Ц 1 1 1 
ТрС: | i | | 
Tilford--------------- ! ^ IVe-1 ISilty---------------- ! 3 | --- 
Paunsaugunt----------- | VIs-2 {Shallow -----------.... ! 10 | Tune 
1 і Џ 


See footnote at end of table. 
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INTERPRETIVE GROUPS--Continued 


Map symbol | Тапа H Range | Windbreak Н Grazable 
and | capability | site | suitability | woodland 
Soil name 1 unit | | group* | group 
1 1 1 І 
[i t 1 1 
у 1 1 1 
TrB: р | р i 
Tilford. | | | | 
Urban land. | | ! 
1 1 1 
1 1 1 1 
тиб: i | | | 
Trebor---------------- | VIIe-9 | == | --- | --- 
Rock outcrop---------- р VIIIs-1 | --- | --- | --- 
1 1 1 1 
УсЕ: | | i i 
Уапоскег-------------- |  VIIe-9 | --- ! --- iCool Slopes. 
Citadel--------------- | VIe-13 | --- | --- ISilty Foot Slopes. 
1 
1 1 1 1 
укЕ: | | | | 
Vanocker-------------- |  VIIe-9 | --- | --- iCool Slopes. 
Lakoa----------------- ! УТе-13 | === | --- 15116у Foot Slopes. 
| І 
t 1 1 1 
vnc: | ! | | 
Vanocker-------------- |  VIe-13 | --- | --- iCool Slopes. 
Paunsaugunt----------- І VIIs-1 | --- --- {Shallow Ridge. 
| | | | 
1 1 1 1 
|  VIIe-9 | --- ! --- i --- 
| у11е-9 | --- l --- | --- 
Rock outcrop---------- | VIIIs-l1 | --- | m | == 
! 1 ! 1 
I 1 | П 
VpC: | | | | 
Virkula--------------- | VIe-13 | --- ! --- {Silty Foot Slopes. 
Pactola--------------- | VIe-13 | --- --- 'Rocky Side Slopes. 
1 
t 1 1 1 
WtB-------------------- | VIs-4 10уег Ғ1ом------------- i 10 | --- 
Winetti ! | ! ! 
| i | j 
ZcC: | | | | 
| УТе-1 {Thin Upland---------- | 8 | == 
| VIe-11 iShallow-------------- | 10 | --- 
i | i | 
ZnD: | | | | 
Zigweid--------------- |  VIe-1 {Thin Upland---------- | 8 i Ene 
Nihill---------------- | УІе-5 | Thin Upland---------- | 8 | --- 
1 1 


* Soils іп windbreak suitability group 10 are unsuited to windbreaks. 


0,5. GOVERNMENT PRINTING OFFICE: 1991-281-364/40003 


NRCS Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 


MEADE COUNTY 
— ` TY Џ R BE 
LAWRENCE COUNTY В 5E 


| R1E R2E 
ЕЕ Е W VL n 
2| “Жы  pogu* 
N 4, (7-5 A 

| а | BLACK it МУ О, 

ч Were c d 
У x Pactola X 
ey, 
/ ped 
ae В 


Lake | 
=“ Rockervilles 


SOIL 


Harney Peak 
%Е COUNTY 


43745 


COUNTY 


| es RIVER jas so 


зб 103°45 
1 10470 


SOIL LEGEND * 


CANYON-ROCKOA-ROCK OUTCROP association: Rock outcrop and shallow 

and deep, well drained, gently sloping to very steep, loamy soils formed in 

material weathered from interbedded limestone, sandstone, and shale; on 

uplands and mountains SECTIONALIZED 
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STOVHO-TREBOR association: Deep and moderately deep, well drained, 
gently sloping to very steep, silty soils formed in material weathered from 
limestone and calcareous sandstone; on mountains 


PACTOLA-ROCK OUTCROP-VIRKUL association: Rock outcrop and deep, well 

drained, gently sloping to very steep, loamy soils formed in material weathered from 

steeply tilted metamorphic rock; on mountains UNITED STATES DEPARTMENT OF AGRICULTURE 
VATION SERVICE 

BUSKA-MOCMONT-ROCK OUTCROP association: Rock outcrop and deep, SOIL CONSER 


well drained, gently sloping to very steep, loamy soils formed in material FOREST SERVICE 
: STAT 
weathered from micaceous schist and granite; on mountains SOUTH DAKOTA AGRICULTURAL EXPERIMENT ION 


HEELY-CORDESTON association: Moderately deep and deep, well drained, GEN ERAL SOI L MAP 


nearly level to steep, loamy soils formed in material weathered from steeply 
tilted metamorphic rock and in alluvium; on mountain prairies 
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GRUMMIT-ARVADA association: Shallow and deep, well drained, nearly level CUSTER AND PENNINGTON COUNTIES, SOUTH DAKOTA 


to very steep, clayey and loamy soils formed in material weathered from acid BLACK HILLS PARTS 
shale and sedimentary rock; on uplands 
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U.S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE AND FOREST SERVICE 


CUSTER AND PENNINGTON COUNTIES, SOUTH DAKOTA 


BLACK HILLS PARTS SOUTH DAKOTA AGRICULTURAL EXPERIMENT STATION 


CONVENTIONAL AND SPECIAL 


SOIL LEGEND SYMBOLS LEGEND 


Map symbols consist of a combination of letters. The first capital letter is the 
initial one of the map unit name. The lowercase letters that follow separates 
map units having names that begin with the same letter, except that it does not 
separate sloping or eroded phases. The second capital letter indicates the 


CULTURAL FEATURES 


BOUNDARIES 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


class of slope. 


NAME 


Arvada Variant loam, 0 to 2 percent slopes 
Arvada-Slickspots complex, 0 to 3 percent slopes 


Barnum very fine sandy loam, 0 to 3 percent slopes 
Barnum-Winetti complex, 0 to 6 percent slopes 

Bullflat silt loam, 0 to З percent slopes 

Вита! silt юат, 3 to 6 percent slopes 

ВийПа!-Согдевіоп silt юат, 2 to 9 percent slopes 
Buska-Moocont-Rock outcrop complex, 10 to 40 percent slopes 
Buska-Rock outcrop complex, 10 to 40 percent slopes 

Buska- Virkula loams, 2 to 15 percent slopes 

Butche-Rock outcrop complex, 9 to 60 percent slopes 


Canyon-Bridget complex, 9 to 25 percent slopes 
Canyon-Rock outcrop comlex, 15 to 60 percent slopes 
Citadel- Vanocker complex, 2 to 12 percent slopes 
Colombo юат, channeled, 0 to 4 percent slopes 
Colombo-Urban land complex, 0 to 2 percent slopes 
Cordeston loam, 2 to 10 percent slopes 
Cordeston-Marshbrook loams, 0 to 6 percent slopes 
Cordeston-Winetti complex, 2 to 9 percent slopes 


Demar-Grummit-Slickspots complex, 0 to 6 percent slopes 


Glenberg fine sandy loam, 0 to 4 percent slopes 

Grummit-Rock outcrop complex, 6 to 15 percent slopes 
Grummit-Rock outcrop complex, 15 to 60 percent slopes 
Gumey-Butche complex, 2 to 9 percent slopes 
Gypnevee-Rekop-Rock outcrop complex, 6 to 15 percent slopes 
Gypnevee-Rock outcrop-Urban land complex, 9 to 25 percent slopes 


Haverson loam, 0 to 2 percent slopes 

Heely channery loam, 9 to 30 percent slopes 

Heely, cordeston complex, 6 to 15 percent slopes 

Hilger cobbly loam, 0 to 6 percent slopes 

Hilger cobbly loam, 6 to 40 percent slopes 

Hilger-Metre complex, 10 to 40 percent slopes 

Hilger-Urban land complex, 0 to 6 percent slopes 

Hilger- Virkula complex, 2 to 30 percent slopes 
Hopdraw-Sawdust-Rock outcrop complex, 40 to 80 percent slopes 


Judy-Heath-Paunsaugunt Variant complex, 2 to 25 percent slopes 


Marshbrook юат, 0 to 3 percent slopes 

Metre-Norrest complex, 2 to 9 percent slopes 

Moocont gravelly loam, 2 to 12 percent slopes 
Moocont-Rock outcrop complex, 10 to 40 percent slopes 


Nevee channery юат, 6 to 15 percent slopes 

Nevee silt юат, 2 to 9 percent slopes 

Nevee-Gullied land complex, 6 to 40 percent slopes 
Nihill-Zigweid complex, 15 to 50 percent slopes 
Norrest-Fairburn-Metre complex, 9 to 40 percent slopes 


NAME 


Pactola-Virkula-Rock outcrop complex, 10 to 40 percent slopes 
Paunsaugunt-Gumey complex, 2 to 15 percent slopes 
Paunsaugunt-Rock outcrop complex, 6 to 30 percent slopes 
Peirre-Grummit clays, 2 to 9 percent slopes 

Pits, quarries 


Redbird-Heath silt юат, 2 to 9 percent slopes 
Rekop-Gypnevee-Rock outcrop complex, 15 to 40 percent slopes 
Rock outcrop-Buska complex, 40 to 80 percent slopes 

Rock outcrop-Butche complex, 2 to 25 percent slopes 

Rock outcrop-Moocont complex, 40 to 80 percent slopes 

Rock outcrop-Pactola complex, 40 to 80 percent siopes 

Rock outcrop-Rekop complex, 40 to 80 percent slopes 

Rock outcrop-Sawdust complex, 40 to 80 percent slopes 
Rockoa-Lakoa complex, 3 to 12 percent slopes 
Rockoa-Lakoa-Rock outcrop complex, 10 to 40 percent slopes 
Rockoa-Rock outcrop complex, 25 to 60 percent slopes 
Rockoa-Satanta complex, 6 to 30 percent slopes 


Satanta loam, 2 to 6 percent slopes 

Satanta-Arvada complex, 2 to 6 percent slopes 

Satanta-Canyon юат, 6 to 15 percent siopes 
Sawdust-Hopdraw-Paunsaugunt complex, 10 to 40 percent slopes 
Sawdust-Vanocker-Paunsaugunt complex, 10 to 40 percent slopes 
Shirttail channery loam, 10 to 40 percent slopes 

Spearfish-Nevee silt loams, 9 to 30 percent slopes 

Spearfish-Rock outcrop complex, 25 to 60 percent slopes 

Stovho silt loam, 2 to 15 percent slopes 

Stovho-Lail-Trebor complex, 2 to 12 percent slopes 

Stovho-Trebor complex, 10 to 40 percent slopes 


Titford silt юат, 0 to 2 percent slopes 

Tilford silt loam, 2 to 6 percent slopes 

Tilford sitt юат, 6 to 15 percent slopes 
Tilford-Paunsaugunt complex, 6 to 9 percent slopes 
Tilford-Urban land complex, 0 to 9 percent slopes 
Trebor-Rock outcrop complex, 40 to 80 percent slopes 


Vanocker-Citadel complex, 10 to 40 percent slopes 
Vanocker-Lakoa complex, 10 to 40 percent slopes 
Vanocker-Paunsaugunt complex, 2 to 15 percent slopes 
Vanocker-Sawdust-Rock outcrop complex, 40 to 80 percent slopes 
Virkula-Pactola complex, 2 to 15 percent slopes 


Winetti cobbly loam, 2 to 10 percent slopes 


Zigweid-Canyon complex, 2 to 15 percent slopes 
Zigweid-Nihill complex, 6 to 15 percent slope 


National, state or province 


County or parish 


Minor civil division 


Reservation (national forest or park, 


State forest or park, 
and large airport) 


Land grant 
Limit of soil survey (label) 
Along hogback 


Field sheet matchline and neatline 


AD HOC BOUNDARY (label) 


Small airport, airfield, park, oilfield, 


cemetery. or flood pool 
STATE COORDINATE TICK 


LAND DIVISION CORNER 
(sections and land grants) 


ROADS 


Divided (median shown 
if scale permits) 


Other roads 


Trail 


ROAD EMBLEM & DESIGNATIONS 


Interstate 


Federal 


State 


County, farm or ranch 


RAILROAD 


POWER TRANSMISSION LINE 


(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 

(normally not shown) 
LEVEES 

Without road 

With road 

With railroad 
DAMS 

Large (to scale) 

Medium or Small 
PITS 


Gravel ри (< 5 acres) 


Mine or quarry (< 5 acres) 


ОООО 


MISCELLANEOUS CULTURAL FEATURES 

Farmstead, house (Rural Areas) 
(omit in urban areas) 

Church (Rural Areas) 
School (Rural Areas) 
Indian mound (label) 
Located object (label) 
Tank (label) 
Wells, oil or gas 


Windmill 


Kitchen midden 


WATER FEATURES 


DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 
Double-line (label) 
Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial 
Intermittent 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp 


Spring 


ПОО 


0000000007000 
tt 


«=> 
251 


Well, artesian 


Well, irrigation 


Wet spot 


Indian 
/7х Mound 


Tower 


SOIL DELINEATIONS AND SYMBOLS 


ESCARPMENTS 


Bedrock ее 
(points down slope) 


Other than bedrock 
(points down slope) 
SHORT STEEP SLOPE 
GULLY 


DEPRESSION OR SINK 


SOIL SAMPLE 
(normally not shown) 


MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 


Prominent hill or peak 


Rock outcrop 
(includes sandstone and shale) 


Saline spot 


Sandy spot 


Severely eroded spot 


Slide or slip (tips point upslope) 


Stony spot, very stony spot 
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